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(57) Abstract 

. Apparatus and methods for automatically modifying a financial portfolio having a pre-defined universe of securities, such is eg 
an index fund, that tricks a given capitalization weighted index, through dynamic re-weighting of a position held in each such security! 
Specifically, in a. computer system (50, 60), a target weight is accorded to each such security, relative to others In the portfolio, in proportion 
to a non-constant function of current capitalization weights of the securities In the index. Once these target weights are determined then* 
in response to both the target weight of each such security and an actual weight, as a proportion of the portfolio, in which that security is 
currently held, a trade wilt be generated by the system in order to conform, within a predefined band, the actual weight to the target weight 
so as to rebalance the holdings in the portfolio. The system can selectively operate in either one of cwo modes: a dynamic rebalancing mode 
lQr ca * c ^atmg new target weights and issuing appropriate trades, or a cash investment mode for issuing one or more trade(s) to consume 
excess cash then held in the portfolio. 
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lOTDMtlOlLI MODIFYING A FINANCIAL PORTFOLIO 
THROUGH D1IM1C MB-raxSOTilt^ BASED ON A 
NCN - CONSTANT FUNCTION OF 
CURRENT CAPITALIZATION WEIGHTS 



CmiM^O^PRIORITY 

This application claims the DeneM: of 
priority under 35 USC 119 to my previous i.y filed and 
co -pending United States provisional patent; 
applications: one filed December lb, and assignee 

serial number bO/00a,6&8 r and anotoor filed July 3, 
1996 End assigned serial number 60/021, lis and both 
entitled "Automated Investment Portfolio Construction". 



M gKgRQpW p THE DISCLOSURE 

1. Field of the invent: ion 



The invention rulates t;o apparatus and 
methods for automatically modifying a financial 
poitfoiio having a pre-defined universe of securities, 
that tracks a given capitalisation weighted index, 
through dynamic re-weighting of a position held in each 
such security, wherein a current weight accorded to 
e^cn such sectinty, relative to others in. the 
portfolio, is proportional to a non-constant function 
of current capitalisation weights of the securities in 
the index. The invention is particularly, though not 
exclusively salted, for use in managing an index fund 
composed of a pre-defined set of equity securities. 
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2, Description cf the Prior Art 

Currently and for the foreseeable lu-ure, tax 
exempt funds, such as pension fund portfolios, hold a 
substantial, and continually and sxgnif i cant ly 
iiicreasinq" amount; of money diversified across various 
forms of investments, At the moment , tax eicempt funds 
are estimated tc have in excess of OS $ 4 Trilxlor in 
equity assets under management of one sort or another. 
Of these assets, so-called "index funds" constitute one 
popular investment vehicle that is often used in 
pension fund management and currently account for 
aporoximately 03 3 600 Bullion thereof- Index funds 
are characterized by investing ... r all i:hose securities 
thai: ccliectlve.lv form a pre~d.e iinecl index, ouch as } 
a h q, P all the different securities xr) the Stancard & 
Boer's (3 h : ; 500 or the Russell 1000 for US equities, 
or in the T0P1K for Japanese equities. The 
attract iveness of these funds lies in their ability to 
Q enei:ai;e a financial return that sliouia track that of 
the corresponding indices at low cost* 

Generally speaking, an index ,. s defined by a 
predetermined universe of issues wnich constitute that 
index, e.g. common stocks of 500 la roe corporations 
which trade on United States exchanges constitute the 
Si, F 500, as well as a proportion of the index, i.e. in 
terms of a weighting f attributable to each different 
issue therein. Illustratively, the weighting for each 
different security in the 3 £ P 500 index is simply the 
market cap i t a 1 i za t i o n cf that security expressed as a 
cercentaae of the total market eap.i t aiisation taken 
across all the securities then in the index, Of 
course, these weights continually change as share 
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prices move which, in turn, changes market 
capitalization bath of rrch individual security in the 
index as well as that: across the entire index, Other 
indices, suet as the Value Line index, as si an 
5 different, • r equal,, weightings to each security 

therein . 

Index funds generally fall irto two distinct 
categories: pas-iva funds and enhanced tunas. Passive. 
10 and enhanced index funds are d 1 s t i nq u i s h e d by their 

adherence , or lack thereof,, to the security weiqh cnigs 
set forth in whatever index each such fund follows, 

Specifically, a passive index fund merely 

15 reflects a corresponding index of interest. 

Specifically, a passive index fund manager will spread 
total fund assets across every security in the index 
and, for each suet security, in a proportion set by the 
propraetor of the index, hence identically reflecting 

20 and continually tracking, to the extent possible, the 

per.fcnaar.ee and composition r the index, For example, 
a passive S s P 500 index fund manager will invest fund 
assets dcroKS every one of the 500 aoraron stockr that 
forms the S s r 500 index and with a weighting given by 

25 thi s index * As the index weightings change,, typically 

on a daily, weekly or other regular oasis, positions in 
the individual securities in the portfolio will either 
br reduced or enlarged whenever necessary to accurately 
rrfleet these changes. In addition, should a given 

30 security ha eliminated from the index, ar a result; of 

e.g. insufficient market capitalization or bankruptcy 
of its issuer or merger of itr issuer into another 
entity, or alternatively a new security rr addea to the 
indeK, duo to the increased capital! ration of its 
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issaar, trie fund onager will then appropriately sell 
or buy thai: security to mirror tne: composure and. 
reighriiiotf then exisicent in index. Of "the $ 4 

Trillion currently invested in tax exempt funds, 
5 approximately $ 600 Billion of that amount is invested 

: - passive index funds. 

In sharp contrast, an -snra.aced index fund 

contains positions in the securities that constitute a 
10 corresponding index of interest but the fund manager 

thereof replaces the passive index weighting by 
his (her) own weightings fcr each security. Risk is 
controlled here inasmuch as an enhanced indejc fund 
manager ^./iuail y monitors a so-callea "tracking -srror" 
15 that measures a difference between whatever financial 

return he {she} receives relative to that of the 
u l r\ d e ' r 1 y i n g i n d « k itss i f , e . g . t h e r e t u r n o f E ft ? 500 
index lor an taihancei Sat 500 index fund, and trades 
in a fashion that maintains this error within 
20 acceptable bounds. Enhanced index funds hold 

approximately $ 75 Billion of tax exempt assets under 
management . 

Historically speaking, index funds are rooted 
25 in a "Capital Asset Pricing Model**, For further 

details thereon, the reader is referred to 'W. Sharpe, 
"Capital asset prices: a theory of market equilibrium 
under conditions of risk". Journal of Finance, Vol,. 19, 
1964, pages 425-442 . In accordance with this model r 
30 under ideal conditions f an. investor in a market,. 

seekino to maximize his expected return at a given 
level of ri:*k, will hold a combination of, cash and 
every stocK available in that market, vtth the 
weighting of each such stock being proportional to its 
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current capitalization. wcrLyhtinq rn . market , 
underlying : model are two basic asa urcpt ions : (a) 
all investors ate saia to possess : same krorledqe , 
:i - e . infomat ion, and out look, i . e . eKpeata tion ( on 
• v stock, ana ,ta) each investor can borrow an 
unlimited amount of money at the OS treasury bill rate, 
Who La both of these assumptions are obvioasl.v wlde.lv 
fallacious^ index funds actual! v perioral rather well 
over - reasonable period of tune. 

In [rial: regard, for a moderate investment 
horizon erf 3-5 years, index frmas tare proven to be 
art -active i..r\vestment vehicles for tho Simple reason 
that thrae funds, ignoring their management fees but 
including their transaction costs, tended ro perform 
better, i.e. have regularly genera Led a greater annual 
return with no greater rrslo over mis period then have 
most financial money managers who actively pick 
individual securities for investment . This rtfecr is 
parto culariy true where subsrarciai pension assets, 
such as several billion dollars are to be invested* 

Giver that most fund managers tend to 
under-perf oriu various marker indices,, such as the 8 o ? 
500 index,, pension plans rre ir.creasin.gly turnim? v.o 
index funds as one part of a mul t i-f acered strategy 
aimed at obtaining an increased investment return at an 
accept able risk , 

By their very nature, enhanced index funds 
require far more active and sophisticated management 
than do passive index funds. Security selection and 
weighting decisions are often the product of a highly 
sophisticated, continuous and complex anaivois and 
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de ris ion-making proccsss which is rather difficult and 

quite costly to implement and then eicecute on a routine 
basis — particularly considering the need for 
effective and close human supervision ami intervention* 
Consequently, management; fees on enhanced index funds 
typically amount to 30-50 or wore baa is points {a basis 
point being . GL^ hereinafter simply "bp rf ;i of the 
assets or the fund against generally 5.- .1.5 Lr for a 
passive index fund, while passive index frmir tend to 
ju5 v : mirror the return of riie underlying rnfex. 
enhancer index funds, Decau:^ of their bigner cost 
structures , strive to consistently outperform the index 
typically by ,5% ™ 2?- per year in order to attract 
sufficient levels of fresh in^ertment capita 1 and then 

U ; for t u n a t e .1 y , practice e n r a n c ?■ . d index 

funds, due to the- complexities of the attendant 

analysis and deciaiun-ra King and the monetary costs 
thereof, have experienced considerable difficulty in 
achieving the lever of return, necessary to attract 
substantial amornts of new capita] over that directed 
to passive index funds though no theoretical 
impediment to achieving such a return for an index fund 
appears to exist. 

Given the inherent diversification, an index 
fend with objective simplicity, low costs, fees 
comparable to a passive index, and which produces a 

return to its investors consistently exceeding that of 
a major index* such as the £ k P 500 index, by as 
little as, ar^ 40 bp per year, may attract 
r ignif icantly increasing pension fund investment. Thus 
fair such a fund does not exist. 
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Furthermore, over the pact few decades . 
var.iwi;B securities exchanges, such as the New York 

Stock Exchange (NYSE) # have instituted a varierv of 
elect-oiiic and computerized networks to rapidly handle 
substrtHtially increasing trading volumes, particular! v 
from inst ituU erial traders. These syntoms, typified r 
the mSE Direct Ord-r Turnaround {Super DOT; system, 
provide mrch rt niam3 for high- volume, reduced cost, 
electronic trading. While the MiSB posMssas trad.incr 
floor manned by human trading specialist s - through which 
an NYSE trades ultimately pass, arcther exchange, i.e. 
the C/i : ;i\\ (frequently reierred to as the over-the- 
counter ;0TC) market) is solely -Electronic in nature. 
In contrast with tee NYSE, the NASDhy consists of an 
ftlectroaic network: interconnectirig, e.g., financial 
institutions and other exchange members, and various 
rcaundant server computers , connected to the network. 
Traoiing orders ere elect ronically directea from 
workstations and internal networks situated at NASDAQ 
exchange members, through the NASDAQ network to and are 
ultimately executed by the NASDAQ servers, which, upon 
each trade execution, returns an appropriate 
confirnatvon, via the NASDAQ network, to the associated 
exchange members. In addition to the electronic 
trading medxunis provided ty various exchanges f 
f inanci3l instxciit ions lis. rc s o op ted £ h e i r own comp u t e xr 
based trading networks, e.g. so-called "crossing 
networks", that interface cot only with those of the 
exchanges at which trades will be executed hut also 
with those of other such institutions for of f -exchange 
trading. Trading orders cart also be posted, by computer 
to various electronic bulletin boards which are 
regularly downloaded by financial institutions to 
solicit nhcir interest and bid in any cf these orders, 
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Moreover,, £ utancia 1 in format r r parti cu^ar ly 
securities pricing* : ,, .... . ' r-v increasingly dissemnat: eci 
across an exceedingly wide geographic area in real.-time 
electronic f orrri. For example, this information car, be 
obtained from, ; • . r .. a satellite feed: a tetrestr :ial 
broadcast such as tele-rant or other data inserted into 
a broadcast tele^;t:uou signal; data inserted into a 
broadcast radio signal; a dedicated corppucer iinkace 
connected through the internet, or a private network to 
an appropriate server; or *rren a dial-up modem 
connection, established between a persona i computer 
executing a suitable--, comjtumrcation and/or financial 
proqraui or through a aedicatea terminaL ancr win a 
pu b t i c i v s w i t c; heci tei ■ p h o t\ ... n e t * / o v k , r distant r e r v . r ., 

in order to cosy: -tiff ectively manage an index 

fund, ;. .. •., i - . 1 : • Becunty pries informal: ... r ■ from 
,. ;nr.rv ■ r source is chosen, generally needs to be 
electron 1 ca 1 1 y downloaded and elect, rornca 1 ly processed 
witn rrr ulting t: Trading orders then being sent, via one 
cr mere electronic avenues, fcr appropriate execution* 

Hence, a need exists in the art tor apparatus 
and accompanying methods that, with onty a modest 

amount, of human oversight, will effectively manage a 
portfolio, particularly an index fund, in a manner 
which is likely to consistently yield a return which 
sufficiently exceeds that provided by a typical passive 
index fund but without the complexities and costs 
typically associated with an enhanced index fund, 
Advantageous ly f such apparatus and methods should 
implement an investrr..ent vehicle which yields a retuni 
that is sufficient to garner an appreciable amount cf 
investment capital that would otherwise flow to passive 
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index tuncis. In doing so, this apparatus must operate 
as cos—effectively as pcr,sibi.fi by (a) utilising 
market information in electronic form, (b) processiiiq 
this information electronically to generate appropriate 
trading order.-:,, and •;• seamlessly integrating int- the 
various computerized financial networks to utilise 
computer-based order placement ana/or execution, where 
appropriate . 

SUMMARY OF T HE INVENTION 

- • ;.v, my present invention 

substantially,. Li not totally, remedies the 
deficiencies inherent in the art. Specifically, 1 have 
broadly recognized that, for a portfolio, such as an 
index fund, that holds a pre-defined universe of 
securities which collectively forms a capitalization 
wotgirced index, the port, folio can be effectively 
managed by dyn-so cadiy re-weighting the position of 
each security in the portfolio in a manner proportional 
to a nor* -constant function of current capitalisation 
-eights of the securities in the index. I have found 
that, for appropriately selected functions, the 
resultant return generated by such a portfolio will 
consistently and reliably outperform that, of the index 
itself. 

Specirrically, my inventive apparatus contains 
circuitry which obtains appropriate input information 
and an appropriately programmed computer system. The 
input information, which can ba provided from anv of a 
wide variety of sources, includes an enumeration of 
each .security in the index and it 51 snares current, Lv 
outstanding, as well as current price information on 
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; : : security and its price change, The computer 

s est am, using this let: creation as well as intezriully 
at o reel portfolio data, first determines a variable 



care caiiraticn weights associated with the index, so as 
to define a set ot target weights. Dace ail the target 
, • have been eo determined, tin -a computer then 
isgues digitei trading instruct ions each of which 
represents a trade of a co r r e s pond i ng security, to, 
e.n,, an electronic trading network such tear current 
assets held in the portfolio are to c-e distributed, 
upon subsequent execution of the instructions , amongst 
the securities in the portfolio in proportion to and as 
defined by the target: weights so as to dynamically 
t Lee re the pert folio, This inventive pertfoirc 
rebaiancirg methoa is periodica 11 y repeated, such as 
weekly, ciailv or at any order such desired interval, 
to: analyze curxftfn: changes in share price and current 
index comport t lem and weightings, calculate new 
positions in each security held in the portfolio and 
issue appropriate market trade orders to appropriately 
update, . e . rebalance, the portfolic holdings to 
reflect these tew positions. t ecr particular 
security is deleted from, rr recce to the index, the 
cort folio, through my inventive dynamic rebalancing 
process, rcdlects that delation, i , cr through 
liquidation of any holdings in that security, or the 
addition, i.e. by calculating a target weighting for 
that, security and establishing a holding therein once 
this target weighting reaches a sufficient, though, 
e.g., relatively low, level . 
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As a feature, my inventive apparatus, 

particularly the computer svst^rr thcreni, can assume 
either of two pre-defined operating modes; a 
rebalancing mode and a '"cash Investment" mode. Through 
the rebalancing mode, weignts of each security .: the 
portfolio are re -calculated and the portfolio holdings 
aoiaitocally rebalanced with rornl rloo issuance : 
appropriate market: orders, Through the cash investment 
oode, transactions, . . securiry purchases, . 
oooo^ssi veiy generated, to the aKtoiu: riocorsarvo to 
consume excess cash (e*go large cash inflows; in the 
portfolio that may have anoeri no a occult oh recent 
dividend payment, (s) and/or security sales choc occurred 
due to deletion : ; -ov the index. Through use of the 
cash investment moda # a cash batno.ee in the portfoloo 
remains within a relatively small pre-defined range 
with the remaining assets in the portfolio being 
invested in securities. 

As a further feature, my inventive apparatus 
permits a user to proscribe, tor whatever reason, any 
oecority in the index from being eroded in the 
portfolio, ha a result, co r 1:0. i ro assets will be 
aliocacou to and dynamically rebalanced amnio the 
remaining securities^ currently in the index, he. those 
for which trading =s permitted*. 

BRIEF DE SCRIPTION* OF THE DRAWINGS 

The teachings of the present invention can be 

readily understood by considering the folrooinq 
detailed description in conjunction with the 
accompanying drawings, in which: 
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FIG . 1 depicts the correct alignment of the 
drawing . r ' frr ; . 1A-1D; 

FIGs. Ih-ID collectively depict large scale, 
though simplified,- security trading system 5 
incorporating my inventive dynamic portfolio management 
system 65; 

FIG, 2 depicts a nigh-level block diagram of 
^ : hardware components implementing computer system 50 
arid particularly trade generating computer 60 therein, 
as . -./,•• in FlGs . 1 a - 1 0 > 

FIG, 3 depicts a high-level block -diagram of 
the software resident within memory 240 and executing 
within trade generating computer 60, both shown in 

FIG . : 

FIG, 4 depicts r ... ^ cr . . diagram 400,: vir ch 
shows various high-level operations that, within the 
context of system 5 shown in FIGs. 1A-1C, collectively 
imp]. amen t; my present invention; 

FIG . 5 depicts definitions of various 
variables used in conjunction with my inventive Dynamic 
Pert folio Management Program 330 sbovn in FIG. 3; 

FIG « 6 depicts the correct alignment of the 
drawing sheets for FIGs „ 6A-6C; 

FIGs* collectively depict a high-level 

flowchart nt my Main Program 600 of Dynamic Portfolio 
Manageiient Program 330, shown in FJG . 3, that is 
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executed within trade generating computer 60, shown in 

FIG * 2; 

FIG. ? depicts the correcc a3.igc.menl: of the 

5 drawing snects for FIGs. 7A and 7B; 

FIGs . 7A and 7B collectively depict a 
flowchart ox Target P nop a x V; i on Determination 
routine 7 00 that is eKecuteci by Main Program 600 shown 
10 in FIGs. 6A-6C; 

FIG* 8 depicts a flowchart of Current. 
Proportion De t s rmi nation routine 300 that Is also 

executed by Main Program 600 shown in FIGs . 

15 

FIG • 9 depicts the correct alignment of the 
drawing sheets for FIG a . 9a and 9E : 

FIGs, 9 A ana 9B collect ively depict a 

20 flowchart of Trade Determination routine 300 that is 

executed by Main Program 600 ohown in FIGs • 

FIG, 10 depicts the correct alignment of the 

drawing sheets for TIQb. , 10a and 10B; 

2 5 

FIGs * 10A and 1.0B collectively depict & 

flowchart of Cash Control routine 1000 that is executed 
by Main Program 600 shown if* FIGs . GA-6C; 

''0 FIG, 11 depicts table 1100 which provides, 

for purposes of comparison, abbreviated S , P 500 data 
and simulated correspond ing numerical data, the latter 
generated through use of my present anient ion usinq 
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S ft - 500 data at two exemplary successive weekly 
dates ; 

FIG. 12 depict a, it graphical form, simulated 
5 performance data tor my present invention, along with 

actual performance data for th*= S £ P 500 and 

Rust til 1000 indices for the period IB" 9-1935; and 

FIG • 13 depicts,, in tabular form, annualized 

10 simulated performance data for my present invention, 

^>-onq fcitn annualized actual performance data, for the 
8 & P 500 and Russell 1000 indices tot the perioa 

15 To facilitate understanding, identical 

reference numerals have been used, where possible, tc 
designate identical elements that are common to two or 
more of trie figures. 

After considering the f o 1 lowing- desc r 1 p t i o n r 
those skilled in the art Mill clearly realize that the 
teachings ot my invention can be readily utilized to 

25 manage an index fund based on any capital ttatiori 

weighted equity irideK - whether nations'.] or 
internal ional in nature, Through use of my inventive 
teachings, weightt of each individual security in that 
fund is determined as being proportional 4 :c a 

30 non-constant function of current market capitalization 

weights of all the individual securities that form the 
index. Examples of capitalisation weighted indices, on 
a national basts, are the Standard & Poor's (S & P) 
50C, tee Russell 1000, the TOPIX in Japan, the 
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Financial Times Stock Exchange 100 (FT5B) in trie united 
Kingdom and the DAX index in Germany,, and on an 
international bani^, the Morgan Stanley Capital 
International (MSCI)- SAFE (Europe, Australia, Far East) 
index. To simplify -he following discussion and 
facilitate reac-r understand! n g , 1 will describe my 
present, invent ion in the context of use • : 
illustratively the S 1 p 500 xnden. In addition, since 
my invention can effectively manage not only shares of 
common — i a an index fund but : any f in^ne A * 1 

instrument that : a value related to common stock, 
such -V n .. ,, derivatives, options, swaps, futures 

and/or any combination thereof, the term "security" as 
used hereinafter is defined to collectively encompass 
common stock and any such financial instrument, 

A * Ha r d v are Hi era rchy 

; largo- scant though simpiifind, seci-ritv 
trading system 5 incorporating my inventive dynamic 
portfolio management system 65 is collectively depicted 
in FIGs . IttllD; the correct alignment, of the drawing 
sheets for t:hei>o figures is depicted in FIG„ i , My 
inventive management system can readily function to 
manage a portfolio of securities on any exchange {s) and 
e ' ;re:L a portfolio than extends over multiple eKchanges, 
e 3 g s . , securities on On- s 4 P 500 index can be found on 
tne New York Stock Exchange (NYSE), NASDAQ and American 
exchanges. To simplify tne figures and the ensuing 
discussion, 1 will illustrate and discuss my invention 
in the context of use with securities traded on the 
NYSE , 
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within system 5 , Dynamic Portfolio Management 
system £j manages an index fund in accordance with my 
inventive teachings. System 65 executes within trade 
generating trade generating computer 60 located within 
computer system 50, which is situated at, e.g,, a 
cent: ret! *ite. Computer 60 receives input information 
fror\ a number of sources and, through my inventive 
manaqe-rent process implemented in software and 
discussed in considerable detail below in conjunction 
with FIGs . S-1QB, generates trade orders as a result to 
electronic trading network 3. This network provides a 
number of avenues through which trades can be executed, 
As used hereinafter, a "trade order" is defined to be a 
combined list of buy and sell orders for a number of 
securities. For execution, such an order is parsed 
into a 14 trade v t either a buy or sail, of each 
iadiv.idu.-ii j security in the order. 

As rr,put,- svrtem 65 obtains share prices, 
share once changes and S & P 5GQ infctmation, 
specifically those securities that form the i t - SOt 
index and their shares outstanding „ Current sharr 
prices and changes in these prices are obtained irostu 
■ : .. c .. , a terrestrially broadcast satellite distributed 
service, in that regard, satellite receiver 10, via 
satellite antenna 7, receives appropriate broadcast 
( t ransmitted ) signals f demodulates t he received 
signals,, extracts the received data therefrom and 
converts the data into a serial digital data stream. 
This stream is directly applied, via line 12, to an 
input of trade generating computer 60, Of course, this 
market information can be obtained, via transmission, 
from a wide variety of other sources, such as a 
terrestrial broadcast such as teletext or other data 
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inserted into a broadcast: . . . . . sternal ; r 
inserted into a Drcadtast tacto signaic a dedicated 
computer hlnKdqfi connected tn rough the Int ci nc t or a 
private network to an appropriate server; or e«en a 
5 dial-up modem connection, establishes between trrme 

generating computer £0, And, : ouoliciy switched 
telephone network (PSTN) 40, a distant 3cj;w,t (not 
specifically shown) ., Ir addition, computer 60 accesses 
S t r 500 infoiiuation by est. a hi -\ rhicc a modern lirk, via 

10 Lclrprcrno line So, through PSTN 4Q and telephone 

lias 16, to S & i Information server 15 (which in 
Lvpicaliy a networked data server) , In rarponse to a 
t^-c •> Ixom conputer 60, S & r information, server It 
transmits, as another digital data stream, current 

15 S & P 500 information, specifically the constituent 

securrtier thrt Currently form the 3 & ? 500 index 
along with a current: number of sharer outstanding for 
each ruch security, in the event of ,; failure ire 

, antenna 7 or receiver 10, current share ; : and 

tu price change data err clr ern.at iwely be obtained truough 

a modem connection ca t ablisfted, vie PSTN 40 snd 
telephone lines 66 and 27, between computer 60 and 
remote site 20, This site contains satellite 
antenna 22 which feecs satellite receiver 24, both of 

25 which are either identical or sufficient ly similar to 

antenna 7 and receiver 10, to crovrde tire same digital 
data stream that would appear on lead 12. The output 
cf receiver 24 is applied to remote server 26 for 
packet!. nation and communication, over PSTN 40, to 

30 computer 60* PSTN 40, though shown as three distinct 

network entities in FXGs. 1/1-10 to simplify 
understanding , is actually a single unitary network. 
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Though specific input modalities have been 
described abov-3, input data can be supplied to 

computer 60 in any elect ronic form or rn any otter form 
that through appropriate circuitry is converted into 
stiitabJe diqilal form for uss by computer 60, t ;•. : 
circuitry which could include, e.g., a computer input 
device such a 3 a keyboard and/ or mouse (as shown in, 
". FIG, 2 and discussed below) would be converted to 

: h i s c output e r . 

As discussed below, computer 60 internally 
scores current information regarding the portfolio^) 
being managed , its cash position and appropriate 
parameter values, Once ali the required input 
■ i tomation is received, inventive y cciccc.ee k 
system 65, in the inventive manner discussed in detail 
below, iterates through ail the securities in the S & P 
500 index to calculate a new weighting, cs a percentage 
of i in portfolio,, of chat security . 

Apart from computer 60, computer system 50 
also contains accounting computer 00 and trade 
execution computer {server) 70, both of which are 
interconnected, with computer 60 through local area 
network (LAN! 71. 

Each resulting trade order, generated by 
system 65, in analyzed to determine, based on, inter 
a .lis,, the site of the trade, the most cost-effective 

and suitable avenue t trough which the trade order can 
be executed. These avenues include; posting, as agency 
trades, on an electronic bulletin board for accessing 
and execution by a selected broker; through the NYSE 
Super DOT (Direct Order Turnaround; system; direct 
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placement, . •• ■ • t p.:inc;Inai :rade with a broker; through 
a crossing network for off -oxchange {trading through 
various automated: tracsi-ig sv^stewi, : . 1 as Instanet" 

and M FOSpn" ay^teyuH, Other than of f -exchange tradina, 
5 all other on-exchange tirades involving tltst secu?; it Ltit 

pass through the NYSE and as such are uitxmateiv 
routed, via a broker in the first .instance - typically 
by an order execjtion. • . . ' ^ thtrttn, . , 
corresponding human beir.g, .i . e , a so-called "floor 
1.0 specialist" on the exchange. 



In particular, once system 65 generates a 
list of trades to be made, computer 60, through 
execnt ion of appropri ate convent i ona 1 to it: ware > prints 

15 a list cl appropriate trade orders as a so-called 

n trade sheet* 1 ". These trades arcs alto transmitted, as a 
file ;!?nd via JuAH 77, to computer 70, a bumafj trading 
analyst , interacting with computer 7 0 f analyzes each 
proposed trade generated by system 65, both tc detect 

20 and prevent any clearly erroneous trade orders tram 

bying placed tor execution as well as to properly place 
correct trade orders with appropriate trading avenues 
available through electronic trading network t. Once 
this analyst has selected an appropriate avenue for 

25 each such order and has signified his (her) selection to 

trade execution computer 70, this computer then 
appropriately formats the trade order to- the match 
input requirements of the selected avenue and then 
transmits the formatted trade otcior ho that, avenue for 

30 subsequent execution* 



Trade generating computer 7 0 maintains 
electronic bulletin board 75, which is conventional in 

nature, to which trade orders can be posted as so- 
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caiieo "a^ncy trades" and aubaeqi -eiht ly accessed by a 
brorer derrgraraci by -he analyst, Each broker, that 
can be designated as an agent broker, ; . assxaned a 
different page on the Dulietin board tn rough which that 
5 brcker can down-load ana up-lcad friar from and to the 

bulletin baarci. Should the analyst select the "agency 
trade" avenue tor any given trade order ? fv)n-irr::.tr; 70 
merely posts a computer 11 J e containing that trade 
order cnto the bur lei in board for the particular broker 

K) designated by the agent and specifically onto the rare 

tor that parurrilar broker. This designated broker, 
through its order execution system, can establish a 
telephonic connection to the cornputer 70 ard download 
the order firry from rtr page on the bullet in board, 

15 for subsequent execution, Specifically, each birckrr, 

that can be designated as an agent crokrry har a 
curput^er bared ctcirr execution system, which are 
correctively depicted as order execution systems 130 
formed of individual order execut ion systems 13Ch for 

20 ' ^ ] 130- for firm 2, 130* for firm m. Each of 

these order execution systeras, either under manual 
instruction or automatically, can establish a modem 
connection, via lines 135 (formed r lines 135 lr 135 2 , 
* * . # I35 m connecting execution systems 130^ 13Q 2 , • • ♦ , 

25 130 T „ respectively) , via PSTN 40 and telephone line 78, 

to- trace execution computer 70, Through this modem 
connection, any of these or more of these brokerage 
flirts can download any trade order file that has been 
posted to its page on the electronic bulletin board 75, 

30 Once such r file liar httn downloaded into the 

appropriate order execution system at the designated 
brokerage firm, the order is suitably exfirutrrL Once 
the designated brokerage firm has executed a trade 
order, that brokerage firm uploads an appropriate 
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Corf A rnmt, ion niesBaqe, again as a compute 1 : ; onto 

the Dulletln hcaro to ccnftim execution . the traoa 
order, This conf irma tlon message is downloaded,- in 
turn,, by trade execution system 70 for review and latot 
reccnci'I .ration, ov accounting computer ; iu,, aq^inst 
i a rued orders . 

ftitemat rvely f trade orc.ers car; also be 
placed through th~ NYSE Supa.r DOT svstsnr This avenue 
provides cost -e f feet i re execution I; ox. relative!, v small 
blocks of shares. but only for those securities that 
rracie en > ■ NYSE, If this avenue : selected by the 
analyst tor a given trade order, trade execution 
computer 70 appropriately converts the trade order into 
an appropriate format required for DOi execution and 
then routes the order so formatted, as a message, to 
NYSE OCT System J. 10 for execution. To do so, 
computer . establishes a modem connect ion, t r ia 
dedicated line 96, to DOT computer 102 at a brokerage 
: : r , here firm 100,. that participates in the Super DOT 
system. Though, for ease off understanding and 
discussion, DOT computer 102 is shown separata from any 
of brokerage order execution systems 13 3, in practice, 
this DOT computer can be implemented as part of any of 
these crdsr execution systems. Once thir order is 
electron i c-sJ. ly transmitted, as a message, to DOT 
computer 102, this computer, in turn, electronically 
transmits that order, via d@drcat.ea lira 107 r to Super 
DOT system 110 itself. Within system 110, the order is 
tirsr routed to SI AC {Securities Industry Automation 
Corporation) computer 112 which, in response thereto, 
either accepts or rejects the order. Based on whether 
the order is accepted or rejected {typicrliy because a 
security in the order does not trade on the NYSE) by 
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thr Super DOT system, SIAC computer 112 generates a 
suitable acknowledgment or retort Lon massacre . and 
t ran rani ts that message back to DOT computer 102 at 
participating broker 100, Thj.s computer, to tarn. 
5 transmits this message back through dedicated line 9B 

to trace execution computer 70 for subsequent use 
thereat, tor those oroers that: are accepted, 
computer lit parses the trade order into an appropriate 
buy or oe 1 1 o / do . f o r earn d i f f o r e n t . roc . r\t t y 1 1 r t . ,3 

10 therein and generates a rtiitaoie transaction (i.e. buy 

or sell) message for each such different security. 
Computer 112 then router; these messages to cortuon 
measags switcn 115, which, in turn, routes each such 
oeBsags to an appropriate station, on a tradinq floor 

15 of the wvsE, which is rnanrkea by a "floor speciolia t " 

•o rirtkes and manages a market in the car c espondinr 
security, eligible trades are matched ant executed by 
the specialists ir accordance with H1SE ruler, itli 
otcierr, whether through the Super DOT system err other 

20 on-exchange avenue (s), for any security traded on the 

titr are ultimately routed through a floor specialist 
for that: security, Inasmuch ats the rtl t utilises a 
situ if leant number of" specialists, some of wnoir make 
and manage markets in just one or more than one traded 

25 security, these specialists ate denoted as 

specialists 120 with irriivrdual floor specialists 12Ct r 
120d, . . . , 120 n , The stations (though not specif really 
shown) utilised by specialists 120 are connected tc 
common message switch 115 through lines 118, 

30 specifically i net 11 8« L , l!B 2f 118 R for 

specialists 120 3i , 12th,, , 120-r respectively. Graors 

for those specific securities that have formed part of 
3 trade order but could not he traded through the Stipe r 
DOT system are executed by participating broker 130. 
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For each ; these orders, broker 10 0 generates an 

appropriate confirmation message and xcuteo that 
message back, via dedicated line 99, to- trace exm cut icn 
computer 70 for subsequent reconciliation by rtccountinq 

computer 80, 

Apart from use of che bulletin board and 
Super DOT trading avenues,, trade orders can be pieced 
directly with a given brokerage firm ■ < \ . this 
case, acts as a principal. Thin avenue, referred to as 
a "principal r_rade*% is generally selected by ci»^ 
analyst tor. trading larger blocks of anarch than 
through either bulletin board or Super DOT system* 
Once the analyst, has selected a principal trade Lox: a 
given trade order, computer 70 establishes a modem 
connection, via line 78 and PSTN 40 and lines 135, to a 
desired brori-:age firm, Once ctis connection ja so 
estahl isned ? a conventional so-cial led "trade 
statistics" package is transmitted, as, e.g., a 
message, direct. ly by computer 7 0 into the order 
execution system at that brokerage flrnr Such a 
package is directly transmitted, in this fashion, to 
several different brokerage f irras for competitive 
bidding there among. Once each of the brokerage firms 
receiver the package, an appropriate employee- is) 
thereat analyses the package and, if the brokerage firm 
rs interested in executing the package, telepnones a 
voice message to the analyst with Its single bid, i ,. e * 
on a total cost basis,- for handling the complete 
package. The analyst then appropriately reviews and 
analyzes these bids, selects a winning bid and so 
notifies the associated ^winning" brokerage firm 
usually by telephone. Thereafter, the analyst posts a 
file containing all the actual i nttt vidua.1 trade orders 
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that are to be executed, and which the statistics 
package represents, onto the page of the electronic 
bulletin board tor the winning broker, Thar broker, 
through its order execution system, rwtrievefj this file 
and then executes, to the extent it itH-elf can, ail the 
individual orders listed therein, Those individual 
orders which that brokerage firm can not telly execute 
Internally, for whatever reason, are executed by that 
broker through alternate avenues, While the market is 
open, Lhese! alternate avenues for ruch an order 
include, e.g., routing than order to the station of the 
floor trader at ctt t trading floor tor that brokerage 
firm who then r in turn, presents the order for each 
reicurity being traded to the floor specialist for that 
security in an attempt to match the trace with an 
opposite party and hence execute the trade, hs such, 
the order execution systems at the brokerage 'firms ars 
connected, via collect! vely lines 13 3, to the NYSE 
trading floor, with specifically order execution 
cyrtcms 13Ct, 130 2 , a _ , 130 m connected by liner 133,, 
133 2 r . 133 w to appropriate trading trailers located 

on the trading floor, Once the orokaraga firm axecut^s 
the trade order, that firm pests a file, to electronic: 
bulletin board 7 5, which specifies those inxii vidual 
trades within the trade order that have been executed, 
This file is subsequently accessed, from bulletin 
board 7 5 and via LAN 77, by accounting computer 8 0 for 
subsequent reconciliation . 

A further trading avenue involves so-called 
of f -exchange trading,. This avenue ut.ili.2es so— called 
crossing networks 90, of which Inst a net system 92 and 
POSIT system 94, are two examples of mace networks . 
Each of there networks receives buy and sell orders 
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electronically transmitted direct.lv from interested 
parties who a re connected to that : . ■ < ;.t: matches the 
buy ana sail orders for each security at each different 
prioa level and executes the orders chereamong and 
5 returns appropriate c<mf irmati on messages. Garr-raliy, 

this ayeflue provides cost-effective trading lor 
relatively small blocks of shares. There systems, 
vmich r;r • t • . /. any exchange, can accoiinnrdr t:e nearly any 
security. II this avenue is selected by the analyst, 

10 computer 10 establishes a modem connection, via line 7 8 

and PSTN 40, to the selected crossing network, such as 
throucffi line 91 to Instanet system 02 or via line 9 6 to 
POSIT system 94. Once thi a connection is s statu isneci, 
computer 10 rransmits a properly formatted message for 

15 CH.rh security to ha traded whict rpecifies, inter alia, 

the ranie cf the security; the type of trade sought. r 
i > . buv o t: sell; the riumber of snares involved; and 
the prior at vrich the trade < \ to be executed. 
System 92 or 94, depending upon which is used for a 

20 given trade, wi .1 3 issue and transmit a rirrsage bad: 

through PSTN 4 0 to computer 70 confirming which trades 
bay e been executed., and after a trade has been penal ng 
ice a given amount of t3.m«r which trades have not been 
executed, Trade confirmation massages arc routed by 

25 computer 10 to trade; generating computer 60 to 

expeo.it iously update the data, specifically the current 
portfolio holdings, locailv stored therein, In 
con -junction with appropriate? instructions issued by the 
analyst, those trades, that have not been executed by 

30 the corresponding crossing network to which that trade 

has been posted, are re~ format ted by computer 7 0 and 
posted as a trade order to bulletin board 7 5 for 
execution as an agency trade • 
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Once all trades, for a given portfolio 
rebalancing operation, have been executed, dariny a 
given trading session, by whatever awmuefai ,ire 
selected, these trades are automac icaliy verified, 
typically afcei; the markets have c.losed for chat 
oess ton. To verity trades, trade confirmations are 
also sent . each of the brokerage £irrcs involved as 

i as the cf. t-imchange trading systems to trade 
verification svsteru 140 {which executes at Depository 
Trust Corporation; . System 140 matcher, each side of a 
trade, either the o:ty or sell, with the other siaa, 
- { i in so doing, flags &it mis-matched trades for 
subsequent; resolution by the party Cies) :unmlvech 
System 140 then generates appropriate electronic 
reports. Such a report, for each different portfolio 
managed try system 65, is electronically sent, via 
line 14. S j directly to accounting computer SO for use 
during subsequent account recoric i I iat ion . 

In particular, to verify trades, system 110 
is connected, via inies 93, 95, 144 and 142 (formed of 
individual lines 142,, 142 2f „ _ ? 142 m ) F to Instanet 
system 32, POSIT system 94, participating broker lOD, 
and brokerage native order execution systems 130 
(specif icaliy order execution systems 130 x , 13Q 2 , . . . , 
130 ffi > , respectively. 

For ail verified trades, system 140 also 
supplies, typically on a batch basis for all trades 
that occurred during an immediately prior market 
session.,, appropriate transaction information to 
sppropria t;e 1 ransfer idi sbursing agents , and 
specifically to database and accounting systems 150 
thereat , This .1 nf c rrrat ion perini 1:s tb^se agents to 
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update their shorebo).de.i records zo proprriy reflect 
changes : share ownership for each of their ut Len.t 
organizations that occurred during - prior murfcet 
session . Inasmuch as different issuers utilise 
5 different transf sr/dis b r . , . u g a. :j n t s , . . a da 

verification rystuu luu rcutes claareci trace 
it; format ror.,- via lines 153 and uouui " iuuilv : lines h 
153 2/ . 153i, for each security to the appropr late 

uaiuabure run accounting system 150*, 15u 2j? . ■ , at 

10 the transfer /disbursing agents for that particular 

sacuntr For those ueuuritius that pay a dividend, 
each of rue trans far /disbursing agents, specifically 
aacabase unci accounting systems 150 t.no.ua: and in 
response to electronic payment instructions received 

1=> /: - 1 ■ * ■ ' : disburses dividend payments to the 

uurropxiate shareholder accounts, Inasmuch as 
custodial bank 150 holds all ^euritiur and eaaru 
typi rally in electronic form, in each portfolio being 
dynamically managed by system 65, da tuba se unci 

20 accounting systems 150 pre vide messages containinq 

dividend uuy;uent information, via lines t55, 
specifically .Lines 155^ 155 2 , : from database 

and accounting systems 15Ch f ItGu, . . , , :50 u to 
custodial bank 16C. With thus information, custodial 

25 bank 160 updates the- uaab halanue in each such 

portfolio to ret Lect the payment of dividends* 

furthermore, accounting ^yucrm 80 verifies 
trades in the portfolio based on confirmation messages 
5C trade execution computer 70 faau received during the 

immediately prior market session, System SO then 
transmits * via trues 82 and 163 and PSTN 40. a file,, 
containing information specifying verified trade 
executions, tu custodial hank account rug systerr. 160* 
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System 160 v based on the file received from accounting 
system HO and t rack! xnforraation independently received 
from trade verification system 140 via dedicated 
Line 163, compares this information to properly 
5 corroborate the trades and detect any mis-ma tcheri 

%^ Jet ^st ci C3i £S ^ 

A file containing fully verify e d trades, 
mis-matched trade information and current cash 
balances, is provided by custodial bank accounting 
system 160, via a modem connection through lin<~ s 16 3- 
and 82 and PSW 40, back to accounting aystem 60, This 
file is used by accounting ay/stem SO Co: (a) update the 
current portfolio holdings to reflect, matched trades; 
and (b) initiate, with appropriate human inter ?en t Lot) » 
a resolution oi; each rcls^niat ehed tcade, Dpdat^d 
p o r t f o 1 x c i n £ o r ma tion, s p e c ■ i f i c a 1 i y all current stock 
positions and cash balance,, is then stored within trade 
generating computer, specifically dynamic port fell xo 
management system €5 thereat, for use during the next 
success ; ve dynamic portfolio rebalancing operation, 

Once trades have been verified and mis- 
matched trades resolved, to the ex cent possible, 
custodial bank accounting system 1€0 establishes a 
direct connection, via line 163, to trade verification 
system 140 settle the matched trades by authorizing 
appropriate transfer transactions in the accounts of 
the associated transacting parties. Though only one 
custodial bank accounting system. 1 50 is specifically 
shown, system 65 can dynamically manage several 
different portt olios , each being held by a different 
cuatodxal bank:, In that case, database and accounting 
systems ISO would route appropriate dividend 
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:..nform-:;tior! to each of the custodial banks reflective 
of: their currant holdings, with each of thaae custodial 
banks separately clearing trades, that involve its 
holdings, through trade verification system X 4 ■ , 

For simplicity. I have, intentionally cmittH-t 
details of the contour e Arized order entry and trading 
mechanisms used •: • all -sxchanges ot.her than the NYSE, 
and have very qeiseral.Iy represented the trading nys turns 
for the NASD AC arid American exchanges- MAS Dliy system 

170 and AMEK system Ifiir respectively. The omitted 
details, which are alii canventianaL and their proper 
integraticn into system 5 will be readily apparent tc 
anyone skilled in the- art, 

FIG. 2 depicts a nigh- let? el bJ ock diagram of 
the hardware components that implement computer system 

50 and particularly trade generating computer 60 
therein, as ^hown in FlGs, 3 A- 1 u .. As shown in FIG . 2, 
^ysten SO contains trade generating computer 60 - which 
directly implements my present invention*, trade 
execution computer 70 and accounting computer 80. 
Inasmuch am trade execution computer 70 and accounting 
computer 80 have already been discussed in sufficient 
detail for purposes of the present invention, 1 will 
omit any further discussion of these two computers and 
turn to trade generating computer €0. 

Computer 6ft which is preferably a specially 
programmed workstation or personal computer, comprises 
input interface (I/F) 210, processor 220, 
commun i c a t i on s interface 230, memory 240 and output 

interface 2 5 0 , all con vantioiialiy interconnected by 
bus 260. Memory 240 generally includes different 
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modalities, such as semiconductor r-^ad only memory 
(ROM) and random access memory (RAM) 244 ana disk based 
storage (and appropriate interface) 24 8, and 
collect rvciy snujies- an operating system 10/2) and 
application programs. r; v • specific software modules 
and accompanying data that collectively implement the 
inventive dynamic portfolio management system reside 
wlrhxn the application pro-grams, aa shown in FIG. 3 and 
discussed in cfetaxl below. 

Incoming data, particularly current share 
price and share price changes provided by the satellite 
receifer and other sources, Includinq S & P 500 data, 
are provided via lines 12 and tt . t aspect:! vel vr to 
computer 60, mid particularly to input interface 210 
therein, This interface contains appropriate circuitry 
to provide the necessary and corresponding e^eclrxcal 
connection, r . r .. direct or modem interfaces required to 
physically connect and interface each differing source 
of .input data, to computer €0, addition, input 

interlace 210 electrically connects and interfaces user 
input device 290, such as a keyboard and mouse, to 
system SO. Display 270, such as a. conventional 
monitor, and printer 280 5 such as a coaver-rdonsl laser 
printer, are connected, via corresponding lines, to 
output interface 250, Output interface 250 provides 
requisite circuitry to electrically connect and 
interface the display and printer to system 60. 
Accounting computer 80 and trade execution computer 70 
are both connected, through LAN 77 and vis 
comjnunlcati on« interface 230, specifically a network 
adapter therein, to computer 60. 
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i cperctian, the dynamic portfolio 
management system is. periodica lly execut ed f usually 
ciurioo market hours, t : analyze current chanae;; Ln 
share price and currs-nt S & P composition and 
5 : -. • - > . \ 1 1 rigs, r : 1 c u lace . • pos i t i . 3 in e a c h •.. . . . 1 1 y 

held in \ ■> : portfolio avid issue appropriate market 
trade orders to appropriately update the portfolio 
holdings to reflect these new pcsitions. lite portfolio 
mafKigemeiit system can be executed on any periodic 

10 basis. Based upon the total shares contained in the 

portfolio far each different: security and the attendant 
transaction •. r. (i.e. trading ticket charges) 
which, on the margin,- decrease substantially as larger 
share blocks are traded, the management system may be 

15 run either weekly, for portfolios that contain a 

relat .fimly srvial.1 position in aacn different security, 
. ' ^ of tan, suet as daily , hourly or at even shorter 
intervals as the of the portfolio increases, 

inasmuch as my inventive management method favorably 

20 accounts for market volatility which increases with 

ttorrar samp ling intervals, increased performance Mill 
likely occur with increasingly shorter trading 
intervals for correspondingly larger portfolios , The 
interval can be set through an appropriate timer, 

25 slaved to a real-time clock, in the operating system. 

An analyst stationed at computet- 60 can 
select a particular trade avenue for each trade order 
as well as set parameters and supply other user 
30 Information, or through appropriate mouse-based aver- 

se lection enter queries to obtain current portfolio 
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and/or naiket intimation, through appropriate commands 
entered via device 290 and In response to a program 

icon or selection menu appearing on 
display 270 . 

Inasmuch as tlie spec! fic hardware components 

of system 60 as well a- all aspects cf the software 
stored within memory 240, apart: from those modules that 
implement the present invention, are conventional and 
well-known, they will not be discussed in anv further 
detail . 

B * S o It *m re and Supporting E gu aticns 
1. High level overview 

; '' rr ' 3 depicts a nigh -level block diagram of 
the software- (coniputer executable instruct ions ) 
resident within memory 24.C and executing within trade 
generating computer 60 , 

As shown and in pertinent: portion, these 
programs include operating system 310 and application 
programs 320, the latter containing inventive dynamic 
portfolio management: system 65 - System 65 is formed of 
management program 330, which itself collectively 
contains main program 600 duo routines 700, BOO, 900 
and 1000 (which are shown in FIGs . 6A-€C, 7A and 7B, B, 
9A and 9B, and I OA and 10B, respectively, .all of and 
described in accompanying text below) r Currently, with 
trade generating computer 60 {see FIG, 2) implemented 
on a personal computer, operating system 310 is 
illustratively a DCS based operating system, such as 
MS-DOS {Microsoft Disk Operating System available from 
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the Microsoft: Corporation of "Redmond,- Washington; f with 
application programs 370 being written in the C 
Programming language and complied, under a Microsoft C 
compiler, for DOS execution. My present: invention car 
5 be implemented, in any one of a wide variety of 

different prograriming languages and hence can be 
t&^dily adapted tor execution under any one of many 
drfferent operating aystems, based on the computer 
system - rr i . • ;. rrade generating 

1.0 computer 60, 

Incoming snare prices, share price changes 
and 3 & £ SOD information { c omp o s J.ti o n of the index 
and current r hares outstanding) , supplied to dynamic 
lb portfolio management program 330, are collectively 

symbolized by Ilnr 305 s The resulting trade orders 
generated by program 330 is symbolized by line 340* In 
addition to programs 3 JO, system 65 also includes 
accompany ing stored data 325. This, rr rr residing on 

2 0 fixed dirk storage within memory 24 0. contains current 

portfolio holdings, in teres of,- e.g., the names of 
each security held,- the number cf shares outstanding 
for that security , a current cash balance, and various 
predefined parameter values . Input to data 325, in the 

25 form of a cash balance and trade results, Is 

collectively symbolized by line 308, Data 325 is 
illustratively stored in ASCII bas^d files (effectively 
implement ing a data base) with appropriate coriventlonai 
programs used to download the incoming market: data, 

30 from the satellite receiver, and trie 3 6 P 500 data, 

from the 3 &. P information server,- and update these 
data files accordingly. Furthermore, accounting 
computer 60 also updates- the portfolio data in a 
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conventional manner with verif leo traae information, as 

described above, 

2. Process diagram 

FIG. 4 depicts process diagram 400, which 
shows various high-level operations thac, within the 
content of system 5 shown in FIGa , 1A--3D. collectively 
implement my present invention. 

As shown, the present Uivmitj on utilizes aix 
distinct high-level operations: 41C, 420, 4 30, 440, 450 
ana 460 B Information incoming fr.ovr, external markoi 
sources, such as the real-tikTis market quite satellite 
feed and the S & p 500 information, as symbol I too by 
lines 403 and 406, are firs;t obtained from these 
sources through operation 410, The resulting market 
iiifcraation is then provided as input arid as symbolized 
by line 415 to operation 430. Operation 420 accesses 
locally stored portfolio data, including both current 
security holdings ana cash balance, and also applies 
ihi.B stored data, as symbolized by line 42S t as another 
input to operation 430, Bas^d on the market data and 
stored portfolio data, operation 430 determines the 
appropriate weighting for each security then in the 
portfolio to properly rebalance the entire portfolio. 
2\s a result of this operat ion, operation 4 30 issues 
appropriate trade orders, as symbolized by line 4 31, to 
either buy or sell securities, as ranch as necessary, in 
the portfolio to effectuate the rebalancing. Once the 
trade orders axe issued, process 4 40, currently 
implemented manually by an analyst working 
interactively with trade execution computer 10 (see 
FIG*?, l a- IB] , as discussed above, will analyze each 
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trade order to determine : : proper avenue for Its 
eKecuiti.cn and Mill place taat. order accord! ccity for 
c f £ -exchange trading {either through the Inst anet or 
POSIT systrnw^} f a principal trade, an agency trade 
5 (through electronic millet in board 75 shown in 

; :, cc , : c i and discussed above), or through the MtSE 
Super DOT system - with, these alternatives symbo^rrcd 
by liner 442, 444, ; : and c ^ respectively. The 
stored portfolio data will he updated, as symbol isccc. by 

10 line 4 2-3. to reflect a list of pending trades resulting 

from cperrtion 440 such that a part icular trade will 
nor be erroneously re-issued, Once the trade has brer 
appropriately placed, that trade is executed (or at 
least execution ir attempted} through process 450, 

15 Once the trade has been eiacutsc, specific rracle 

inf orniat icn f as to whether the trade order i icily or 
partially executed and what particular" positrons ware 
traded and tee specifics therefor and symbolized by 
line 455, are applied as input tc accounting 

20 operation 4SC, which includes trace veri f rear ice r The 

output of operation 4 in trie form of a cash 
position, verified trades , inis-nrrtched trades and other 
error conditions, is erect as syrnboiirad by line 465, 
to update the locally stored portfolio data 

25 subsequent ly accessed by op« ration. 420 during the next 

pcrtlclio rebalancing oi?eraticar as so forth, 

3, Dynamic portfolio rebalancing equations 

30 In accordance with my inventive teachings, I 

have recognized that, for a portfolio,, t, such as an 
index fund,: that holds a pre-defined universe c-f 
seciritjcs which c o- 1 1 c c t i vely forme c capitalisat i o : i 

weighted index, such as the S & P 500 rrrdex. be 
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dynamically re-weight. Lng the position ct each security 
in the portfolio in a manner proportional - a 
non-constant funciiou of current capitalization weights 
of the securities in the index, then, for appropr ia t el y 
selected functions, the resultant: return generated bv a 
portfolio w.i.i..i consistently ana reliaoly outperform 
t hat o f t h a i miex .1 t s e 1 f « 

j particular^ oivon current capitalization 
weights r W 3 , . w n of a capitalization index, such 

as the 8 & t 500 index, I have recognized that if a 
•'generating" function £ - S <Wi, W 2/ . . . , W n } Is a twice 
continuously different! able non-constant function of 
these weights, then each security in the portfolio, it 
should have a weight, V± § given by equation fit below, 

f - ~T r *1 " • ^ ,• • (ij 

where; £\ arid D< are partial derivative operators with 
respect to the and variables, i.e. here with 
respect to variables fvi and W Jt respectively. 

In this case, equation (2) holds as tot terns; 




d m 5 + B dt 



where d in (Y/Zj represents the relative performance of 
the re-weighted (dynamically managed) portfolio Y 
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measured , . : v. - per forma nee, Z r of the index ir^ftlf ; 
g In r represents a logarithmic charge in the 
g ene rating funcciwi 8; and : measures a race? of 
dif f erert lal. relative performance between tbo index 
itself and the dynamic a 11 y managed pctlfo.u.o ir " r \ 
g i £ let ^rrr: ral performance xs affected by dividend xa'cea 
of the two portfolios, the volatility of these two 
portfolio?^- and "leakage" of stocks from the indei, 
i r st o cks which we r r e 1 ir h I n a t . > -i: I iff • r rlie index itself 
because their market capita Ir. Ear ion suffi ciently 
decreased. 1 have found that excellent perf orn-ance 
occurs wnere a function that measures diversity of 
distribution o£ capital among the stocks rn the index 
is employed for generating function t . Such a 
diversity based funcrion is typi i;Ied by enlropy or a 
diversity based measure, t. as set forth below in 
equations (3) and (4) f re rpactl-e ly - 



For values of diversity exponent p in the range of 
C < p < 1, Doth generating iiiuctions produce portfolios 
character i red by reliably positive values of 6 and 
stable values of In 1; . Furthermore, the generating 
ftoctxen Dp shown in equation (4) possesses an 
advantage of being parameter dependent and adjustable . 
As discussed In detail below, both equations are 
appropriately used rn ny preferred embodimen t . Through 
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empirical analysis, 1 have found that setting the value 

of exponent p equal to .76 produces a peri. folio that 
consistently yields, o?er a simulated. 16 year test 
Interval - as discussed in detail below in conjunct: Ion 
with FIGs. 11-13, an annual return that exceeds that of 
the 5 & p 500 indsx by approximately 4 0-50 basis 
points (bp) „ 

For my detailed theoretical analysis in 
support or these equations, the reader is referred tc 
my rot tewing papers: ? 'On the Diversity of Equity 
Markets 1 ' 1 , Enhanced J nves troent Technologies, Inc. 
C@ 1935, 1996, Intech, Princeton, New Jersey) ; 
"Leakage i.n Dynamic Index Porn folios r % Enhanced 
Investment Technologies, Inc. (§ 1996, Intech, 
Princeton, New ^rsey) ; arri "Dynamic Index Portfolios 
and Equity Market Btabilityt. Enhanced Investment:. 
Technologies, Inc. , (© 1995, 1996, Intecru Princeton, 
New Jersey) which are ail incorporated by reference 
herein and which are the subject of my co-pending 
Unired Htatee proviolonal patent application entitled 
"Automated. Investment Portfolio Construcciont serial 
number €0/021, 17 6 filed July 3, 1098. An earlier 
version of the first paper, which is also incorporated 
by reference herein, is the subject of my earlier filed 
and co-pending United States provisional patent 
application entitled "Automated Investment Portfolio 
Construction", serial number 60/008,698 filed December 
Id, 1995, In addition, for additional supporting 
theoretical analysis, the reader is also referred to my 
following paper: "Dynamic Equity Indices", Enhanced 
Investment Technologies. Inc. <© 1995, 1996, Intech, 
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Princeton , New o&rs&y) which is also incorporated by 
reference herein . 

4. Dynamic Porchclio Management Main Program and 

5 routines called thereby 

Prior to discussing my inventive software in 
detail, i.e. the main program and its attendant 
routines, the teaoer is directed to :.; • . . 5 which 

10 defines whose variables us^cl i r, con junction, with this 

software. For easy reference, these variables are 
grouped into tour classes: global parameters SIC, 
vsnablan 520 that pertain to a given portfolio 
(account), variables 530 that pertain to each 

15 individvLai security in the S s P SCO index, and 

v : t a. o 1 e a 5 4 0 r h a t per t a t n to each se c u r i x y ;L ; a q i v e n 
account. To facilitate anclerst an.di: igt the reader 
should s Lmuj/t.^neously refer to this figure throughout 
; en&uing discussion of Main Program 600 and 

20 routines 7G0 r 800, 900 and 1000 (collectively shown in 

iti;, • SA---IC-Ei . Each of these variables will be 
discussed in detail when it first arises during the 
ensuing discussion* 

25 a. Main Program 600 

FIG, 6 depicts the correct alignment of the 
drawing sheets for FlGm » 6A-6C; 

30 h high-level flowchart of my Main Program 600 

of my incentive Dynamic Portfolio Management, System is 
collectively depicted, in flGs, 6A-6C; the correct 
alignment of thfe drawing sheets for these figures is 
shown in FIG . 6, 
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Opon entry intQ Main Program 600, execution 
first proceeds to block 605, This block, wheri 
executed, determines by virtue of the state of two 
U3ei--sat:t able flags, i.e. a "rebalancing" flaq and a 
5 "cash investment mode" flag, which of two portfolio 

management modes are to be currently performed. 
Through the rebalancing mode, weights of each security 
Ir; the portfolio are re-calculated and c; portfolio 
hcldinqs dynafTiically rebalanced with resulting issuance 

1 of appropriate market orders, Alternatively, through 

the cash investment mode, transactions are generated i:o 
coi'isiiiiie excess cash (e.g. large cash inflows) in the 
portfolio that may have arisen as a xsrccl r of recent 
dividend payment (s) and /or security sales without 

. sufficient offsetting purchases, variable 34. is set to 

one if rebalancing is to occur; to Ketc otherwise, i.e. 
cast investment is to be executed. 

Thereafter, execution proceeds to block f>lf}, 
2 0 which through block 615 executed therein, performs 

various initialization operations, specifically reading 
various predefined and recced limit values and setting 
various threshold valuer* The numeric and i l.'l astrat), ve 
vciccr which I currently one arc set forth in 
25 parentheses. In that regard, an assumed trading cost 

variable is set co illustratively S „ 15/share to 
reflect ricket {brokerage} charges, This charge can be 
set to a lower number, or an. appropriate fun.eti.on ct 
share volume to be traded, in order to accurately 
30 reflect marginal cost decreases for transactions 

involving increasing numbers of shares, A large price 
change threshold is cat to illustratively 10%, i.e. a 
large price change flag for a nicer security is set 
whenever a share price chance of more than 10% is 
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det acted . ths last time rebalancing occurred, A 
large rhrre pries change threshold is sc;t to 
1 ilarrrati velv 20%, .i.e. a large share chanar flag wall 
re set wheneve;- r. trade order issues to sell mere than 
5 the shares currently held in any onr .. .. o.: .;. , ; . . xa 

the account, A mlrhnnrrn trade sirr, Hh as a percent of 
currant holdings, xa srt ... illrsr r rt I vaiy Jit . . 
trrirs in r security will not be executed for ' thar 
,01% of •.!..■•• port;!: ciio value. A rairiimuri buyirui price 

10 variable,, ft rr which a securrcy will be oooght is ret 

. o lilust: r atrveiy 6 ,01. 1 r a r r a b .. r , 1 , will be set 
cr illust ratirely ,021 to reflect trie rrHrimum amount of 
cash, as a percentage of total eurrcrit portfolio value, 
that is ro be maintained, :U e . not invested durirsg 

15 dynamic rebalancing, A variable, L% i s also ret; to 

reflect the maximum amount of. cash, illustratively tt 
as a percentage of the total current portfolio value 
thar is to be maintained before the c-a.sh investment 
mode is automa t ically invoked. A variable, S, is 

20 illustratively set to 5%, as a stock trading band, in 

that roqarch if the actual weighting :; - as a percentage 
of the total portfolio* at which a security is 
currently held lies within a range of the ^ target" 
weighting determined through rebalancing, this range 

25 being the stock trading band (here 1 1 1 u a t rati 1 y +5* 

of the weight ) F then no trade is triggered to change 
the holding in this security. Lastly, the exponent for 
dynamic rebalancing, referred to above as p and 
hereinafter also referred to as 7 f is illustratively 

30 set to tre value 0,76, 



Once block 615 has fully executed, execution 

proceeds from brock 61.0 to brock 620, This Latter 
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Dlock firsi obtains market ^hare price and share r 
change data from the real-time market data feed, e.a. 
the satellite feed, and S & p composition inf ormat icn 
from the B & P 500 Information server. Specifically, 
this block obtains security inf ormat ion for each 
security in the S s ? 500 in terms of: a ticker symbol 
fas : in !im HtSE to identify the security by name), 

a CUrll? comber (a unique alp hancmsrre identifier for 
each different security;, a secu-iit/ namt, current 
price (here denoted as r ; and nor: to he confused with 
exponent p above) , total number of scares out. standing, 
b xj ana a change in price ftom the previous market 
close.. Once this data is obtained, clock 620 oraanizes 
this data in ascending order by CuSip number, and 
ensures, for error checking, that all price data is 
positive - with appropriate changes being made, through 
involving proper human intervention^ to app ropr iste ly 
correct negative price data (which is clecitly 
erroneous). In the event that the price for any 
security has changed in excess of the large price 
change threshold, typically 10% as noted above, then 
the large price change flag is set for that security. 
Based on the data reflecting the current securities in 
the S i ? 500, the total number of shares outstanding 
of each of these securities and its current price, 
clock 620 then calculates the S & P 500 weightier! for 
each security currently contained within the S & P 500 
index* Once these operations are complete, execution 
exits for the entire trading day from hloak 620. This 
aBme information is used with respect tc each different 
portfolio that is to be dynamical iy rebalanced with 
respect tc the S & p 500 index . Alternatively, 1£ 
another capital.! ratten weighted index (indices) , other 
than the 3 & p h C 0 maec c; to De used, then block 62 0 
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would oo ooioably modified . obtain similar data pat 
pertinent to thu securities held . that 
index (indices) . Thereafter, execution proceeds to 
block 625 which reads a "global ported stock list". 
This list contains securities:;, in CIJSIP order, that cao 
not be traded, for one reason or another,- 1a- any 
portfolio (account) currently being dynamically 
managed. Thereafter, eK^cution proceeds to black 630 
which obtains a list of: acccunti; (different portfolios) 
that are to be dynamical! y rebalanced. The value of 
variable n is oat to the total number of such accounts 
to be manaoeri. 

Thereafter, each separate account is than 
managed, through either of the two modeo,- i.e. itoi 
holdings are either dynamically rebalanced or its cash 
position is modified through ca^h :i noestmooi: . In ohat 
regard, oxo:oution now proceeds to block €35 which aets 
the value of an xnaaK variable, ACC0UNT_I2tfDEX , to oho-, 
i»e. to point to the first account to be managed. From 
this point, oho program t teratoi oeiy execot-aa account 
management block 640 for each separate account to be 
managed, after whoeh execution exits loom main 
loop 600. 

In particular, when execution enters account 

management routine 640 f block; 650 is executed for the 

next successive account to be manaood, i.e. 
ACCOUNT (ACCOUNTJC.WDEX) , Upon entry into block 650, 
execution first proceeds to block 652 which, wnen 
executed, reads data for the current holdings in this 
particular account. To prevent errors, this data 
includes a "key*" which is cooimoo to each file too- a 
given account, In the event a " key*' read for a file 
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for trie current account does not match the predefined 
kev established tot chat, account, an appropriate errcr 
message is goiitrated to xnvoice human intervention. 
Other parameters for this account, such as its currant 
cash oalance, Hi and the date the account was last 
dynamical J. y rebalanced arc read by block 652 (see 
FIGs. 6A-6CJ • well. -his block also ensures that the 
data flics fcr chic account are organized in acccndiiig 
CUSIP order and changes the files, as needed, to 
reflect this ordering. For consistency, block 652 also 
checks tliat each security stored j ; the cats tor the 
portfolio currently exists in the S r p r t ; . ocherwj.«e. 
that security (i.e., the crirrre holdings thcrecr: is 
ilaqgsa to*: sale, For each security currently heed in 
the portfolio, block 652 retrieves the number of shares 
currently held, r, and ensures, by appropriate 
correct tore that this number is positive, Should this 
number foe negative - Miiicb signifies an error 
condition, then the program halts pending proper human 
intervention to correct the error. In aaditiorr 
block 652 reads pending share indicators, C< , {should 
they exist} for each security, These indicators 
rrgnriy that a trade has already been preciously sent 
for execution foe that security to the market tut. has 
nor yet occurred. if the portfolio rr rebalanced at 
carter long intervals, such as weekly or monthly, then 
all trade orders will hare been settled well before, 
and with most likely no pending trades in existence, 
the next time dynanur rebalancing is to occur. Once 
block 652 has fully executed, execution proceeds to 
block 654, This latter block reads a local list of 
securities which for one reason or another, can cot be 
traded in the present; account, such as portfolios that 
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are directed to "socially responsible" companies, i.e. 
witr^cut, e,g, f cgccccd related stocks, and other such 
^ - ... , .-. , ; v. , . . : : , , . Block 654 ensures that the 
security data read tor this list i ; organized in 
sscenaing CurJr order as well, with the proscribed 
COSIP ti, of each security noted along with a 

total number of such securities r the list and makes 
appropriate corrections to this organirat icn, if 
necessary. Thereafter, block: 656 is executed to read a 
local "posted" list for fee account which delirisav.es 
those securities, by CUSIP number, that have been 
previously designated as bexcc: ^proscribed" . Block 656 
then updates this posted .list with any additions or 
deletions based on the lest read by block 65 4 in order 
to reflect changes in the securities that have been 
proscribed from being traded in the account. 

Thereafter, execution proceeds to block 658 
which executes Target Proportion routine 700, This 
routine, snown In FIGa . Ih and IB ard discussed In 
detail below, determines the dynamically rebalanced 
weight (i.e. '-target proportion ,f ) for each security 
currently held in the account. Once this occurs, 
block 662, shewn in FIGs* 6A-6C, executes tc invoice 
Current l? report ion Determination routine 8 00, shown in 
FIG* 8 and discussed in detail below, which determines 
the weighting, as a proportion of the total acsec value 
of the account, at which each security therein is 
currently held, Once this occurs, execution proceeds 
to block 664 f shown in Pics, 6A-6C, which invokes Trade 
Determination routine 900, shown in FIGs 9A and 98 and 
discussed in detail below . This routine determines 
v-'h ether a trade 1 s necessary in each security held sr. 
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the account and ginarates a trading list, in 
particular, if this rout ire concludes then a trade is 
necessary tor a given security in. the account, then the 
routine determines the appropriate order to either buy 
or sell the security and in what share quantity, and 
hence rebalance che holding of that security in the 
account, and enters that. D.::der to a tradinq list. 
Execution then proceeds to- bloct 666.- shown in 
FIGs. 6A-SC, which invokes Cash Control routine iOOC 
(see FTGc , It A and 10E and discussed in detain, below) 
to invest any excess cash, if any, then held in the 

w w> %J UH L s 

Once block 666 has fully executed, eKecut cm 
proceeds to block 668 , This latter block, when 
executed, checks integrity of the trading lisc 
generating c routine 900, This checking first 
involves assessing whether a resulting cash balance in 
che account is negative, Since negative cash balances, 
: this point in the program, are not allowed, any such 
negative condition is an error condition requiring 
human intervention to resolve, such as cc invoking the 
case investment mode to sell appropriate positions in 
order to raise sufficient mini mum cash, In addition, a 
flag is set and a warning message generated if the 
trading list contains an order involving a proscribed 
security, Furthermore, a warning message is provided, 
and a trade type indicat.ee, v x , for the security is set 
to "S" (for "Short") f if a potential sale leads to a 
negative share position, i,e, a so-called "short sale". 
Such negative positions are also not permitted and 
signify a need for human intervention to correct. 
Alternatively, if an order involves more than 200 
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shares of a given .security and if the trade represent r 
a greater tract. ion Lhan the large share charge 
threshold (currently set to 201) of the hcidinqr in 
that particular security, then the large charge 
5 irsdr:.ntor is set appropriately to signify this (if it: 

hat not. already beer so set) . Thereafter, oiort \ ; 
calculates the total number of the buy and rail oiders, 
t h r t o t a I n umb sr c f 1 1 a 3 h a . - a r c o b e t r a d e ; a n . : : 
total number of rrates in the trading list to he 

10 executed- . ••: this is accomplished, block 660 

calculates tnt return irrovidrd by the account since rie 
previous market close. Lastly, brook 668 provides as 
output, ii irstrat ively in printed fcm, the number of 
trades to --ax scute, the i ir ire dial el v prior and now 

15 rebalanced ^trrnirn: (portfolio) holdiri.tr and value, cash 

balanrc in the account and the returns on both the 
account and the S I. P 500 index. Execution then exits 
from block 668 . 

: 'At this point, two output files containing 

trade orders and other Information are generated. 

To generate the first ft I sr. execution 
proceeds to block 672 which generates an output tr.ade 
25 ticket ft is (i.e. a n trade" file) from the trading 

list. Thir finis, which will ultimately be supplied to 
a broker for execution, through a selected trading 
avenue, contains the number of the account {individual 

portfolio) in which all these trades are to occur; the 
30 current date; and for each trade; the ticker symbol of 

each security to- be trraded, whether that trade is a but 
or sell, the number of shares to bs traded,, the current 
price cf the security and the COS IP identifying that 
security, This file is sorted with s%il orders 
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preceding buy orders and the trades for oaoh then 
ordered in «sce.ncting GOBIB ordar s 

Once this trade file has been fully 
genet at ad, execution proceeds to blcok 614 which 
oeneratos a "proportional change 1,1 file for the account, 
i.e. for ACCOUNT i.^craiJWT_IMCEX) , This file contains 
various xriformaxiorK tc r ; ^ for each securitv in ; 
account r (a; the name of chat reroooxtyo ( the ticker 
symbol therefor; fc) the number of shares currentlv 
held or a flag .indicating either that this security 
posted (i.e. proscribed frcm being traded) or has a 
tioxdo pending; (d; 1 ho current and target ptopo rt ions 
for this security, Ceo the pxoc-ortion target proportion 
after the trade and relative to the t r 500 
proportion (weighting), it) the actual proportion that 
will exi^t After the trade; (g5 the largo change 
Indicator; and Ch; a trade type .indicator This trade 
type* indicator wi.ll be set to: "C" for a cash conrrol 
oracle, for an attempted snort sale, >! P ia for a 

proscribed security, or -*0" for liquidation cf a 
reourroy for which the target proportion has been set 
ro Eero Thereafter, block 674 will pro. a trie 
iraader with an appropriate warning if: a proscribed 
security were to exist in the account, the cash balance 
in the account wore to be negative, or a short sale 
were to be attempted... This block will also print; the 
current portfolio value, the current cooh level, toe 
present return, the S & P 500 return, and a return of 
the account relative to that of the 3 & P 500, 
Block 674 will also print a file footer containing: the 
total number of shares to be sc. Id, the total number ot 
-rrires to Oo bought, tho total number of shares to bo 
tiaoocu the rotai raraber of trades to bo oreouleoo an 
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amount oy vmiah the current earn balance in tee account 
is rc . :. ^ . ; .1 cuiieii: cash balance in the account, 
and old. and view cash proportions in the account 
ipropoLtxons af sccrmnt uaine attributable to cash) e 
5 The propor : txonal change tile is sorted in order of sa^l 

orders, buy orcieis arid posted cr pending secur x t ies , 
Once thin ; is completely generated, eicecution 

parses to dec.:tr!.on block 676 to 1 . . r . for r attempted 
short r ^ : if such a sale is detected, then, since 

10 shcrrc saJ.es are net j:rr rm ;rt tec, an error condition has 

occurred, Hence, execution exxtw from progrum €00, via 
YES path 678 emanating from decision block 616, 
Appropriate human ir tervention is then solicited to 
investigate and resolve the error. Alternatively,, if 

It decision block ' ' t does not detect any attempt r i .-, 

short sais f then it routes execution,, via it path 67 S, 
to ricck tr t At thir point., the security holdings in 
the account have oe-eu completely processed and, r r 
sucn, the underlying portfolio dynamically rebalanced, 

20 

Accordingly, decision block 680 then executes 
to determine if all accounts {different portfolios) 
have been managed. If airothar account remains to be 
managed, i.e. the current value of variable 

25 AC COUNT ___ INDEX is less than the value n, then decision 

block 680 routes execution, via NO path 685, to 
block 690, This latter block, when executed, 
increments vrr value of variable ACCOUNT^ INDEX to point 
to the next successive account to be managed* 

30 Execution then loops back, via path €95, to iteratively 

execute account management routine 64 0 for this next 
successive account, and so forth . hi tenia t i ve 1 v * it 
all. the accounts (different portfolios} have been 
separately managed, each through a separate execution 
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of routine 64 i), i.e. the current value of variants 
ACCOUNT^ nviDEX equals the value n, then, execution simply 

exits, via YES path 582 , from Main Program 600, 

b. Target Proportion Determination routine 700 

A flowchart of Target Proportion 
Dete rminat i on routine 70D that is executed by Main 
Program 600 is depicted in FlGo = 7 A and 7 , ; the correct 
alignment of the drawing sheets for these figures is 
shown in FIG . 7, As noted above, routine 7Q0 
detsrmiiies the dynamically rebalanced weight {i.e. 
"target proportion") far each security currently held 
in an account to be processed, i*e. 
ACCOUNT (ACCOUNT_INDEX) and for which trading is 
permitted. 

Upon entry into this routine, execution 

proceeds to block 705. This block, when executed, 
forms a set of secu rri Lies, i.e. SECURIT¥_SET, which 
have securities that are in either or both the S & P 
hOO index and the account. These include the 
securities, thai: are to be dynamically managed in the 
account. Weights are calculated and assigned for a 1.1 
the securities for which trading j.s permitted, Once 
this set 1 established, block 710 is executed. This 
block initializes an index variable, i, to the value 
"one" and sets a variable, m, equal to the number of 
securities in the account to foe processed, i.e. in 
ACCOUNT ?ACCOUNT_INDEK} . 

Thereafter , execution enters a loop compos&d 
of blocks 715, 720, 725 and 730 to calculate, a 
temporary proportion for each security, i.e. for 
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SECURITY*'!)., in i . set. In part icular block 715, 

when executed, selects a next successive securirv in 
the set as indlcatea: by the cu^ren: talue of ivuiex 
variable i « Execution then proceed a . ; b.Lci:k 720 
which, for each security for which trading is permitted 
(i.e., %i does not equal 1) caiculaies a temporary 
proportion, m if to be a. market capita it xa t ion of that 
security which is a pro-duct of a current o rice of that 
security (ft) and a ncmoer of shares frt ) thereof 
currently outstanding Once this occurs, decj. sion 
block ' executes to determine whether all securities 
in the set here been selected, ■ . whether the current 
value cf index variable i equals the valine of 
variable nr if a aecurity in thin- set ieff. ( u,nB to be 
selected, then decision block 725 router execution, via 
liO path 72 6, to block 73 C . This latcrer block 
increments the current value of inuei variable i by one 
in order to point to a next successive security in the 
set, Execution than loops back, via path 735, to 
block 7 i to appropriate! y process that security, arid 
co forth . Alternatively, if ait the securities ir the 
set have been so processed with a temporary proportion 
calculated tor each, then decision block 725 routes 
execution, cia YES path 728, to block 740, Block 740 
normalizes all the values of the tarter proportions 
(m ie 1 « 1, 2, . . . , m) such that their total sum equals 
the value one > Execution then proceeds to block 745 
which r e ~ i n i t i a 1 i. ze s the value of index, variable i to 
one . 

At this point, execution enters a loop formed 
cf clocks 7!i0, 755, 760 and 770 to calculate the target 
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proportion for each security., i.e. lor SECURITY (!) , in 

the set :. : which trading is permiltad. In. particular, 
block 7b cner executed, selects a next successive 
security in the set £ s indicated by the current value* 
5 of index variable ■ . Execution t:ien proceeds to 

block "5 So which, tor each sscurityi- calculates a target 
proportion, v , , for SECURITY ( i ) , ucinq either an 
entropy or diversity measure as emcodieti in 
equation , or Hi above, as a function of its current 

10 market cap! tol Li atioc weighting. An entropy measure is 

used for non-zero capitalirai i on weightings (i.e. 
securities in which tracing is permitted) aril where the 
diversity exponent has been predefined as zero. Wtere 
the diver aity exponent (here jp) is set to 0,16, as in 

15 the preferred embodiment, there in those securities in 

the set for which trading n permitted, a diversity 
measure, us embodies] in equation (4), is used instead 
to calculate the target proportion for each recti 
security. Once this occurs, decision block 760 

20 executes to determine whether all securities in the ijet 

have been selected, i.e. whetaer the current value of 
index variable 1 equals the value of variable m, If a 
security in this set remains to be selected, then 
decision block 760 rentes execution, via Ku path 762, 

iS- to block 770, Tills latter block increments the current 

value of index variable i by one in order to point, to a 
cent successive security in the set. Execution then 
loops back, via path 77 5, to block 7 50 to appropriately 
process that security, and no forth, A 1 temative 1 y , it 

30 ail the securities in the set have been so processed 

with a target proportion calculated for each, than 
decision block lit routes execution,, via tES path 764, 
to bJock 7BC7 Block; 1B0 normalizes oil the values r 
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the target proportions (ifi, i 2 # . . . , in) such that 

their total sum equals the value 1. Once this 
norma 1 i nation has occurred, execution exits from 
routine 7 00. 

c. Currant Proportion Determinate 1 on routine 800 

FIG- B depicts a flowchart of Current 
Proportion Deternu nation routine 800 .. This routine, as 
1.0 noted above, decerniinoo the weighting, as a proportion 

of \ total asset value of the account, at which each 
security therein is currently held. 

Upon entry into this routine, execution 
15 proceeds to block B10, This block, viien executed, 

calculate::; the total current value of the account, i.e. 

ACCOUNT (ACCOUNT^ INDEX) . This value, V, ts simply t..he 

sum cf the current cash balance, i , in the account and 
the a.ocunulated product, summed ovo.r ail the securities 
20 in the account, of the current price of each such 

security kP±) osid the number of shares held therein 
lot) .. Once tiiis value is established, block 820 is 
executed,- as an error checking measure, to ensure that 
tlits value is positive, If a negative value results, 
25 which clearly signifies an error coridi t xon, the program 

halts pending- appropriate human intervention to 
appropriately correct the error* Thereafter, block 830 
executes to initialise index variable, i, to the value 
"one", 



Execution next enters a loop composed oi 
blocks 040, 850? 860 and 870 to calculate, a current 
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proportion for each security, i.e. for SECURITY ( i ) , in 
the set. In particular, block 340, when executed, 
selects a next successive reuurity in the sere ar 
indurated by the current value of index variable ; 
Execution tuen proceeds to Work 850 which, for arch 
security in the set, calculates a current proportion, 
. to be a market capi tali zb t ion of that security 
which : a product of the current: |::ri C e of %hut 
security Cjt) and the number of sharer held therein 
(or) divided by the current value of the account, V. 
Once thru occurs, decurion block -3 60 executes to 
determine wuether all Hecuuities in the set have been 
selected, i.e. whether the eurruut value of index 
variable i equals the value of variable u .. if , 
security in this set remains to bs selected, then 
decision block 860 routes execut i on ? via 110 rath 863. 
co block 870, This fatter block increments trie current 
value or index variable i by ones in ordcu: to point to u 
next successive security in the set. Execution then 
locus back, via path R75 r to block 340 to appropriately 
process that securrty, and so f ortft . Alternatively, .If 
all the securities in the set hare been so processed 
with a current; proportion calculated for each, then 
execution exits from routine 800 f via YES path 967 
emanating from decision block 860. 

ch Trade Determination routine 900 

A flowchart of trade Del eriuination 
routine 900 is collectively depicted in Pitts. 9A and 
yB; the correct alignment cf the drawing sheets for 
these figures is shown In PIG, 9u lis noted above, 
routine 900 determines whether a trade is necessary in 
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: security held in the : . . . v . ana ; it sc. generates 
the appropriate • ■ - . . In parties lat , if trie routine 
coricti-ci&3 that a tirade . . necessary for a. given 
security • tee account, then the routine determines 
5 the approp^ latia amount of shares in each aoc»;,ri ty to 

either buy or reli, and hence rebalance the holding of 
thai security in the accourt. 

Upon entry into routine 9,00 f execrtic-n ft rrt 
10 proceeds to block 905 . This blocks initializes various 

variables, In particular, for eact security, 
EEruHlttCi] tor i - 2, . , , , r m the set; a 
variable, s L which specifies the number of shares. r.c be 
traded :i.s art to zero; the? trading type indicator, v_ w 
It ir ret to a "blank"' character; a large change flag rs 

set to a riant character or a Lternstivc-Iy to signify a 
hrqe price change, if so previously set, iin.ee there 
operations hare occurred for each security in the 
account, th«r execution proceeds to fcioch 910 which 
20 resets the value of index variable i. to one, 

Once these occurs, the program enters a icoo 
containing blocks 315, 920, r2rj, 930, 340 f 945, 950 and 
960 to calculate the appropriate, trade if any, for 

2 5 each security than held in the account, Speci t icar iy, 

block 91$, when executed, selects SECURITY lib rn the 
set of securities, SECURITYjSET, previously defined, as 
described above, through execution of block 705 in 
routine 700 (see FIGs . 7A and 7E) , Once this security 

30 has been Selected, then as shown ic FIGs . 9h and Sit- 

either one of three scenarios will govern how, if at 
all, trading involving that security is to occur. 
Execution will proceed, via path 918, to each of these 
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scenarios, only one of which will he performed if its 

accompanying test: condition is met. These scenarios 

are depicted r blocks 920, 92 5 and 930,. 

Block 520 handles each of those securities 
whicn are proscribed from being traded in thr 
portfolio, i ., e , ;=rnere Ti equals one. in this case, for 
a proscribed secrritvt since the security might have 
become proscribe*.:! after a position has been r r tablism.ei 
therein., brock 920 merely spts the amount of mat 
shares to be traded, apecificaiiy sold, rn that, 
security, i.e. ^r , cquai ro the entire position 
therein, A negative value of e x signifies a sale of 
securities while a positive value indicates a. purchase, 
the amount of the sale or pu.rch.ase being given by the 
magnitude rf ?h . Inasmuch as this seem; :■. ty i s now 
proscribed, dlock 320 also sets the trace type 
indicator tor this security tc tc srgni.fr rhis 

coriditioir Thereafter , execution is routed, via 
paths S3 3 to blocr 9 AO. 

Block 92 5 handles each of those securities in 
which a portion of the current holdings therein is to 
be sold, or shares are to be purchased. Such a trade 
will be generated only if a security and its associated 
parameters meet three conditions. Block 925 first 
tests the current security, SECURITY (i) , for 
conformance with these conditions. If any of these 
conditions fails, then the remainder o£ this block does 
rot execute. In that care, either the trade with he 
governed by blocks 020 or 930, or, if not, execution 
will he directed onward to block 940, These conditions 
are, tor SECURITY [L H 
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(& ) : ; . ; . ; tha t :: 

• : its target proportion, xs positive 

; : it: iB ; ptoserib&d ar:;.c: uot: pes Led (both 

ti and c/^t are zero, respective 1 y } 

(3) it does not have a trace paruiino! 'i.e. t*i 
is zero - the importance of thU being that to prevent 
issuance of potentially a duplicate tradej;- 

(4) a i \ , ; r v betwmHi the target and 
current proportions xs greater than £ minimum trade 
proportion (TV < hit - pi i ) ; a-nd 

(5) that the account is to be dynamically 
rebalanced C i . e , :M ^\ ; ana 

(b) second, that for tnis saenrtryj 

{1) it3 "Jrrenr. price (p,5 exceeds a minimum 
P-"ice i-P) «'-t which any under-weighto.c security ; ; to be 
bought; or 

Ct) its current proportion {p,) exceeds its 
target proportion (itjj ; arid 

\c) third, that: its target and current proportions 
satisfy either of the following inequalities; 

iJ . 

(1) p, > jt, e 1 j or ; ; 

P . 

If, for any security, 3EC0R JTi it ) e ail three conditions 
are satisfied, then block 925 determines the amount of 
shares to be traded, .i.e. a current trade, in. that 
security, £l . Block 525 first calculates this amount as 
bai«g equal, to the target proportion multiplied by the 
totaj portfolio value divided by th e current price of 
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this security hiiVVrt) less the current number of 
. : . : . ■ held in than security ; Cr ) , Inasmuch as a 
security trade will only be issued in round lots, i.e. 
in lots of iuD share multiples^- block 925 then rounds 
the calculated rmmber o); shares to be traded \ the 
nearest multiple of 100 sharer f using a centering 
variHblft: I.. This variable specifies the band, 
relative to tie middle of any • •":=•'; share lot, ' which a 
share quantity will be rounded to the neit higher lot. 
This tartaric, witch .. t pr ecief ined for try given 
account and generally constant', therefor wilt be 

nrrftasad in situations where a lev cash balance exists 
in the account it crcier to permit the cash control mode 
tc properly converge. In those Instances where the 
current proportion exceeds the target, proportion, then 
the trade is a sell with the number of route* lots given 
by : 



Al te rn auxve 1. y , where the current proportion is lass 
than the target proportion, then the trade is a. buy 
with the number of shares, in numbers of round lots, 
cut en by; 




r . - 




(8) 
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Once the number of shares, in 5 :em« of lOiind lots, lias 
been caJ eclated, the act ual rmmbor of cnares ; tae 
traded i s dererrained cimply by nuil.t: iplylna the mrrber 
of lots .. be traded by 10G, ; . c . - .;. 10CL With 
thrc chare quant xty det erm;u:ed, CRecuticn then exits 
from iiLOck 925 and rr totted to block 940, If tne -ash 
investment:, rather than dynamic irobalaricinq, sods is to 
occur (i.e., M could jqual 0) , then no trades will be 
execute ci en rough block 925 for any security, with each 
trades governed by executing cash control routes ns 10GG, 
as discussed in detail below, upon sect cat ion of 
currently executing routine 900, 

Elocc 930 naiidlcc each of those Hftcuriti.es 
which have a ct s o target proportion and a positive 
current proportion (i s e ? it equals iero. but o- t i ... botih 

greater char tcro r respectively) , ... r cot posted ll^i is 
aero! arid not proscribed i%i it zero) and for which are 
trade is not pending. Irs this case, the entire 
position in that security is to be sold. This scenario 
includes those securities that have beer eliminated 
from the index . Therefore to eliminate the entire 
position in the security, block 9 JO seta the amount of 
that shares to he traded, specifically cold, in that 
security t i.e. e ir equal to the entire position 
therein. Inasmuch as the security is not proscribed, 
block 93-0 also sets the trade type indicator, c i# for 
this security to "0" to signify- this condition, 
Thereafter, execution is routed, via paths 933 to 
block 34 0 , 

This block, far each cf these seenri ties 

where a non-zero amount or. shares is to be traded but 
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trie trade would result In a short sale, i.e. where % < 
-0 i# sets the amount of shares to be sold to equal the 
entire position therein, : : r ^ -& Lm 

5 Thereafter, execution proceeds to block 946 

which updates, based upon the current trade just 
determined, the current cash balance in the account and 
the current fi-ortfclio value. Specifically, block 945 
updates the cash balance by first calculating the totrrl 

10 cost, y, associated with the current trade, This cos': 

is iljjjslrat^vsly calculated as being the assumed 
trading cost (S , 15/share) multiplied Dy the number of 
shares to be traded. Other cost decries, such an a 
flat or siidimj fee, can be used instead, if and when 

15 appropriate. Once the trade cost is dec ernnnech the 

currcrt cash balance, K, itself is updated as sic.pl y 
the prior each, balance less number c-f shares to be 
traded multiplied by their price per share ices the 
trade cost. Lastly, the portfolio value, Vr is undated 

20 by simply subtracting the trade cost, y. Each trade co 

generated is thesn inserted by block 94 5 as an entry in 
a trading ; xst . 

Once this occurs, decision block 950 executes 
25 to determine whether all securities in the set. have 

been selected, i,e= whether the current caluc of index 
variable i equals the value of variable m , If a 
security in this set remains to be selected, thee 
decision block 950 routes execution, via NO path 953, 
30 t0 block 960, This latter block increments the current 

races of index variable i hy one in order to point to a 
next successive security in the set. Execution then 
loops back, via path 96b, to block 915 to appropriately 
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process tier security^ and so forth, tlLtornoti voly . if 
all the securities in the set have been so processed, 
then eve::iution exit* frc0 ; routine 900 via YES path r / 
eia o a t . r v g . cm ciecis .. o . . b 1 oc 5 5 0 , 

e, Cash Control routine 1000 

A flowchart of Cash Control routine 1 0 0 D is 
collect: i veiv depicted in FIGs . 1 OA and 1DB; the correct 
oltgnmoort of : i drawing sheets fcr these u.qures ;.. •.. 
shown in .; 10. As noted above, this .routine 

generates appropriate tradss t.o i.nvest any access cash, 
ii any, then hold in the account. This routine is 
executed during both the dynamic rebalancing and cash 
investment modes . 

Upon entry into routine xOOO, execut.Lon 
proceeds co block I.0C5 whi^n ••• a "triqger cash 
proportion^ variable, 6, appropriately.. This variable 
signifies when, given the present, coco balance in the 
account being processed, cash control is to be 
performed for the account, Specifically, if cash 
control, is to- solely executed, i.e. during the cash 
on vestment mode and in the absence of dynamic 
rebalancing such as would occur cs a result of a cash 
infusion resulting from dividend payments^ then the 
variable M would have been set, as described above, 
through execution of initialization block 605 in Main 
Program 600 (see FIGs. 6a~5C) , to zero. In this case, 
the trigger cash proportion ia sot to the cash 
investment trigger proportion, c"\ which as discussed 
above is currently sot to 1 Ilootraci v*sly 0,2% of the 
current total portfolio value. Alternatively, if cash 



WO 97/22075 



PCT/US9&20469 



-62- 

control is not to be solely performed, i.e. the nrocrain 
executing in the dynamic rebalancing mode, then the 
trigger cash proportion is set to the cas;j raai n tens nee 
proportion, which as discussed above Is it lustra tively 
,021 of the current portfolio value. Once block lOOt 
has executed, execution proceeds to decision block i.nin 
to tea': the current: cash balance in the account /■ c . 
recpccc to the trigger cash proportion multiplied by 
the total portfolio ■ratue, If this balance is posit:v-:.; 
but less than the trigger cash proportion .mult Ipli ed by 
the account valu*?. , then this balance is within 
allowable cash limits , Hence, execution exits from 
routine 1000 via YES path 1012 emanating from decision 
block 1010. Alternatively , rf 'the cash balance exceeds 
cCe trigger cash proportion multiplied by the account 
value, then the account contains excess cash. Hence, 
decision block } 012. routes execution, via NO path 1014, 
co block 1015, This Jitter clock initializes the value 
• LiiGSK variable i to one. 

lit this point, execution arrets a loop 
containing blocks 1020, 1025, 1030 end 1035 to 
calculate a remainder trade,- Bt, for each security in 
the account, 1 * e . in SECURITY^ BWi ... A remainder trade 
is an amount of each security in the portfolio that 
could be? traded to consume or raise cash. Once a set o£ 
these trades have been calculated, one or more of the 
trades in this set will be selected, in seriatim, to 
consume or raise as much cash as needed to make the 
cash balance in the account, on a proport ionate basis, 
positive but less than the cash maintenance proportion, 
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Specifically;, upon entry into this ioop r 
execution proceeds to block 1020 to select the neKt 
successive security in SECURITYJSET, i.e. S it COR 11/ Y f i) . 
Once thir has occurred, execution proceeds to block 
5 10 25 to calculate a re^aindar trade tor this particular 

^t-urity, This remainder trade, B if is initially 
calculated as the target proportion for this security, 
n x f irul tipt led i the account value, , lets the 
current share price, t .. , of this peciuri'uv multiplied by 

: the number of shares, ^ , held in this security. This 

remainder trade will fee set to zero if ary the 
f o 1 i o %f r 1 q cot cl i t i o n s is s a, I i s f i e d for t h i s s e t u r t y . 
fa) the number of snares that has jurt been calculated 
to be traded, b u is non-zero; 1 1 the current 

15 proportion t already less than the target proportion; 

or (c) it ; t prescribed or is posted or already has a 
trade pending therefor. 

Once DJ.ock 1025 hap completely executed to 
2 0 generate an appropriate remainder trade for 

SECURE T¥ { i i , decision block 1030 executes to determine 
whether ali securities in the set have been selected, 
i.e. whether the csrreir: value of index variable t 
equals the value of variable m . If: a security In this 
25 set remains to be selected, then decision block IC30 

router eKecution, via UO path 1132 , to block 1035, 
This latter block increments the current value of Index 
variable i by one in order to point to a neKt 
successive security it the set. Execution then loops 
30 back, via path 1038, to block 1020 to apprcpnately 

process that security, and so forth, Ai t e r na t i ve 1 y , if 
all trie sscurilties in the set have been so processed. 
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then execution proceeds to decision block 1040, via YES 

path 1034 emanating from decision olock 1030, 

At this pointy execution, enters a loop 
5 containing blocks 1040, .,'>■! 1 , 1050., 1D5:>, 1060 and 1065 

to select the largest remainder trade (s) , in seriatim, 
to, o . . tonsure- all the eicess cash. x,e, unci! t he 
cash balance falls within the cash maintenance 
proportion, C , multiplied by the account value* 

10 

In particular, within this loop, execution 
first proceeds to decision block 1040 to rear;, whether 
the cash balance, K f is negat ive or exceeds the cash 
maintenance proportion,, C f multiplied by the account 

• : value, If the cash balance is pcsittve bat less than 

this maintenance proportion multiplied by the account 
vaj.^e, then no further trades need to be issued to 
a a ri s u me cash, A. c cord 1 n g 1. / .. exec; a t ion e >: i t s i r ora 
routine 1000, via NO path 1042 estimating from decision 

2C block 1C14Q, Alternatively, if the current cash 

balance, K, as a result of a prior iteration through 
this loop, is negative or greater than the cash 
maintenance proportion, C t multiplied by the account 
value, then decision block 104 0 routes execution, via 

25 YES path 1044, to block 1045. This latter block 

determines the amount of excess portfolio cash # D, that 
needs to be consumed or raised (in the event this 
parameter is negative; . Excess cash is simply 
determined as being the current cash balance, K, in 

30 the account less trm cash maintenance proportion, C, 

multiplied by the current value of the account. v. 
Once this determination xs made, execution proceeds to 
block 1050 to select the particular remainder trade tc 
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issue as a trade from the sal of remainder trades that 
has just been determines, II the excess oast is 
positive, then the particular remainder trade that is 
selected from the set i that which involves the 
iargerr security purchase, in monetary terms. Else, if 
the excess cash balance is negative, indi rat inq that 
cash ; to tae raised, then the partacular remainder 

trade ; is rejected from the • of reniarnder trades 
is that n involves the Largest sate, aqain in 
monetary teriTts. The amount of the xesultinq selected 
remainder trade, denoted B kv in then adjured 'ch rough 
execution of block 1055, in particular, in the event 
this remainder trade would consume more than the excess 
carr, then this block reduces this rsni«in-c!mr trade to 
consume ;iast this amount of cash. Thereafter, 
execution proceeds to block 1060 to -de terming: che 
number cf rhrtras to be traded through this particular 
remainder trade, This number , € kt is initially 
calculated through equation (9) ar follows; 



- 100 Ini 



0 



I 100 Pk) 



Once this number is determined, than the remainder 
trade for thxs security, i.e. r,, is set aeatai to zero 
to eliminate any remainder trade for this security from 
further selection. Thereafter, if the remainder trade, 
when combined with the number of shares currently in 
this security, would result in a short sale, i.e. the 
remainder trade involves a sale of more shares than 
currently held in this security i.e. a, , then the 
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number ci ;. r .: r - • ^ r be sold through thic: particular 
remainder trace, .. , • . ., , . reduced to the number . 
snarsu currently held., "i'fte trade type fo::v this tracks 
v v -f ia set: tc '*Cr 8 to reflect ibis trade as a cash 
control trade, Once block. 10 bS r r r fully executed to 
complete the geneiaticn of the appropriate rcmai n-fer 
trade, then execution proceeds to block 1065 to update 

- porti olio value ana cash balance to reflect this 
remainder trade. Specifically , block 1065 updates the 
cash br Lance by first caicnri at tog the total cost, >c 
associated viln the carreer trade. This coat; \ : 
illustratively calculated ar bcicc? the assumed trading 
cost ($ ,15/sbare) multiplied by the nuniber of sharer 
tc be traded, As no ted above in connection with 
blcck 94 5, other cost metir.es, such as a. flat or 
sliding tee r can be used instead, i.i and when 
appropriate* In any c T ent, once the trade coat ir 
Qtitemined through bl.cck 1065, this block then updates 
the current: caiti balance # Jri at simply the prior cash 
balance less number of shares tc be traded multiplied 
by their price per share lass the trade cost, Lactlrc 
tee portfolio value, VI is updated by simply 
subtracting the trade cost,- y f end the remainder trade 
is inserted into the trading list. Once this occurs, 
execution loops back, via path 1068, to decision 
block 1040 to determine whether any further remainder 
trades reed tc be selected, *rnd so forth, 

FIG . 11 depicts table HOC which provider, 
for purposes of comparison, abbreviated S & P 500 data 
and simulated co r re spend i nq numerical data, the latter 
generated through use of my present invention using 3 t 
P 500- data at two exemplary successive dates spaced 
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apart by one week: the close of the market en June 28 r 
1996 and on July 5, 1956, Though the preferred 
embodiment manages holdings in all 10 0 securities on 
the S & P 5D0 index (^xth oKCBption of those that are 
5 proscribed, as discussed above) , for purposes of 

simplified i 1 lustra, t ion, this ;:igure merely show.?; 

tabular data for 14 well known and large corporations 

in the S * P 500 inaex. 

10 Column llin provides the security name, with 
the ticker symbol for each cor responding security 
lifted xn column 1120, For June 26 P 1996 end July 5, 
1596, columns 1130 and 11SG, respect i ceiyc list the 
closing market: share; prices for each ot these 

11 i r c i . ■ The S 4 P 500 capital! scat! en weightings 
for each of these? securities as it existed on curie 28, 
1991 and • July S f 1996 are i .tsteci in columns 1140 and 
! laatly, columns 11 10 and 1160 provide the 
weightings for each ot these securities as determined 

20 for eact of these two dates through my inventive 

dynamic rebalancing methodology,, as discussed above 
with specific reference to 'FIGs , 6A-10B . CIc : :mgec can 
be readily seen in both the S & P 5 00 weigh tinge and in 
my corresponding dynamic rebalancing weightings 

. determined for the closing shar^ prions on these two 

dates , 

Furthermore, for comparative performance over 
a relatively long perspective and as noted above , I 
30 have found, through empirical analysis, that setting 

the value of diversity exponent p equal to ,76 produces 
c portfolio that consistently yields, over a simulated 
16 year tsst interval an annua.;] return that exceeds 
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that of ^ s € ? SOO index by approximately - 

basis points (bp) . 

In particular., to assess the relative 

5 pe rf orffiancft of mv Inventive methodology, ; have 

simulated the performance of that methodology with 16 
years of actual iriaxket data, from 197? to lipt?, ana 
have compared the results to . : other major market 
indices, namely the S & P 500 index and the Russell 

10 1000 index. The latter is similar to the S h 9 50(1 

imiGx with the aifference bfc-.ing that Russell 100U index 
contains the top 1000, rather than 500, securities in 
terras of market capitalization =- nence being more 
weighted to securities wi t n relatively low market 

15 capitalizations ♦ I have chosen to- start with 1979 

market data inasmuch hs that year coincides with u>e 
inception of the Russell 1000 .index. 

FIG. 12 depicts, in graphical form, result ;iiig 
2 0 Simula tec performance data tor my present invention, 

along with actual performance data for the S & P 50 0 
and Russell 1000 indices for the period 1979-1995, with 
corresponding annualized returns and associated 
standard deviation being shown, in tabular form in 

25 FIG . 13, as can be seen, the simulated performance of 

my dynamic rebalancing methodology would have 
consistently tracked both the £ & P 500 and Russell 
1000 indices over this 16 year period and would have 
generated an annual re tarn wh ich advantageous ly 

30 exceeded that of both indices fey approximate! y 40-50 bp 

and with less variability thai* that associated with 
air her of these two indices. 
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Clearly those skilj €d in the art realize that 
the prefer:;;: invention can be siriuiltaneously empl-Dv»ed to 
dynamical ly rebalance equity holdings in an index fund 
reflective of several ciiffsrert, e.g.* national based, 
5 capitalisation weighted indrces- one of which can 

:..iiuctraticcly be the 5 i P 500 index a:? discussed 
above with others for,, - , , differ ant countries or 
reti i ons , T r a . w e i a h t i : . of 3 a c h . ; . .. i v i d u a 1 a e c uiity 
that ■ c c , any one of the indices vccld be 

10 dynarccilly changed as needed, independent of each of 

those that constitute any cf the ether indices, as a 
result of a non-constant function of current 
capitalization weightings of chat one index* These 
separate national {or regional; indices can then be 

. b combined to form a single international xndeK, with 

each national (or regional) index being separately 
managed in the manner taught by the present invent i on . 

furthermore, the present invention can be 
20 utilized to conjunction with an international index 

that uses financial derivatives to, e < g * , replicate or 
even improve the returns of the underlying national 
indices , Inasmuch as so ■-called "'swap'- contract s may 
have a favorable tax treatment in some count; x:l es over 
V 5 owning the underlying equity securities, these (and/ or 

other related forms of) derivatives could he held in 
the same weights as would the corresponding equity 
securities. Similarly, so-called "futures" and certain 
opticas could be held and managed in lieu of 
30 corresponding equity securities, In addition, hybrid 

st rategies combining equities, derivatives , futures 
and /or opt tons in some manner can be utilized with 
their management, within an index fund, occurring in 
accordance with my present invention. 
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Specif iccill v 9 the present invention can be 
utilized in conjunction with *pnt" and ; j options. 
Here, once an appropriate weight has been calculated 
ior each security in an mde, fund, transaction orders, 
5 such as for the purchase or sale of common ttock fas 

described above in the context of the preferred 
embodiment], are isisuerit aa needed, to properly 
rebalance the entire portfolio to reflect all the new 
weightings. In i ; of purchasing or selling i ust 

10 shares of aomnan stock, the order, m lieu thereof or 

additionally, could involve the purchase or sati of 
cprions, e.g. puts or calls, on that steak. Such 
options? would be financially equivalent to ; or a 
portion of the number ct shares of the underlying 

15 COOTOn stock to be traded, as determined through 

dynamic rebalancing. Inasmuch as the value of such 
options dynamically changes their ?hare equivalence as 
tte price of: the underlying Block changes, these 
variations couid be expioitaci to assist in dynamically 

20 rebalancing the portfolio. Eevertneless, at a moment a 

trade is executed, the share equivalent of the mixture 
of stock shares and options wot-. Id match the number of 
shares in a pure stock transaction* 

In addition, foreign acuities trade on 

varioias United States exchanges through so-called 
••American Depository Receipts" (ADRs) each of which 
represents ownership, in some fraction, of a share of 
an underlying foreign c cranio n stock. Inasmuch as it is 
easier and often less expensive, from a transaction 
cost perspective, to trade in ADRs through a OS 
exchange than in shares of the corresponding foreign 
stock through a foreign exchange ADRs or some form of 
financial instrument, such as derivative { , futures or 



30 
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opticr-H, banad therec-n,. whicih are f anancia 11 y 
equivalent to actual wharfs of cowmen £"ccck r could be 

substituted . all or part, of a transaction originally 
denominated in shares of the foreign stock. 

Although a single embodiment, in terms of 

apparatus and methods, which incorporates . teachings 
of the ore&en.t invention,, well as varijtis 

modifications and extent, invis thereof, haw bean shown 
and described in detail herein, those s exiled in the 

art can readily devise many other varied embodiments, 
modifications and/or extensions that still Incorporate 
these teachings. 
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1 : Apparatus (50) i managing a portfolio having a 

2 set of financial securities, wherein sand sat: comprises 

3 ^ plurality of said securities contained as members 

4 within a predetermined capitalization weighted index, 

5 3 a id apparatus co&p r -is in a r 

6 circuitry f 10, It f 24, 26) , responsive to signets 

7 trmtarnimi data having current price information on 

8 each of saxd securities and on constituent securities 
3 currently contained within raid index, for providing 

10 digital data containing the price inf orrant.icn and 

11 containing share information for each of the 

12 constituent securities that currently forms the index; 

1 3 and 

14 a computer ^ystet (60), responsive to said digital 
tD data^ having to-mmitar executable ijistiuctions fori 

16 determining a variable weighting for each of 

17 the securities in the sat as a non-constant function t 

18 current capitalization weights associated with the 

19 index, so as to define a set c f variable weights; and 

issuing, in response to the set. of variable 

21 weights, digital trading interactions such that current 

22 arrets held t the portfolio are to be distributed 

■*3 amongst the securities in the set in proportion to and 

24 as defined by the variable weights so as to dynamically 

25 rebalance the portfolio, each c said instruct iors 

26 representing a desired trade in a corresponding one cf 

27 the securities in the set thereby defining a plurality 
2 8 of trader to be executed* 
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2, The apparatus in claim 1 wherein sadd each of the 
VariabJe veiqhtw, V L (for i - 1, 2, . ..n), is g^ven by 
the f : 1 o w i rig e qu a • 1 o - : 



wherein: Wi, W 2 , . . . , W n are the current ca p i t , a I iza t i . o n 

weights for securities in the set-.; 

Di and D< are partial derivative operators with 
respect to i 1 " and ••' ' : ones or the current 
capitalisation weights, respectively; 

S is a twice continuous iy di f t erentiable 

function; 

and 

n is a number of securities in the set:* 



1 3, The apparatus in claim 2 wherein the computer 

2 system has computer executable instructions for 

3 selectively operating in either a rebalancing or cash 

4 investment mode, during the rebalancing mode said 

5 variable weights are determined and, in response 

6 thereto, said digital trading instructions are issued 

7 so as to dynamically rebalance the pertf olio, and 

8 during- the cash investment mode at least one other 

9 trading instruction is issued so as t o consume an 

10 amount at cash then existing in the portfolio that 

11 exceeds a predefined threshold. 
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1 4 . The apparatus in claim 3 wherein the rebalancing 

2 mode is invoked •• \ periodic intervals and the cash 

3 investment mode is invoked selectively whenever the 

4 cash in the portfolio exceeds the predefined threshold, 

1 5, The apparatus in claim 2 wherein the computer 

2 system has computer executable instructions (700, 

3 800,900) fori 

4 decei:. mini not in response to the share infomaticvn 

5 and to the current price information for each at tne 

6 securities in the indax, a normalised current 

7 capitalisation weighting for each of said securities in 

8 the index? 

9 determining, in response to said normalized 

*-Q capitaiizat i on weighting, the variable weighting for 

11 each security in the set; 

^ ascerraintnq a current proportion tor each of jvaid 

securities in the *et, said current proportion being 

14 reflectivs of a proportion of. n total v,?.iue - the 

15 portfolio attributable to said each security In the 

15 set; and 

17 generating, in response to a predefined 

18 relationship between said variable weighting and saic. 

jy current weighting, for each corresponding- one of the 

20 securities in the set, a corresponding one of tne 
2 x instructions, the corresponding one instruction 
22 representing an associated trade invoking said 

2 3 corresponding one security such that a proportion of 

24 the portfolio that will be held in said one security, 

:? !j after said associated trade is executed, will 

iix approximate the variable weighting determined for said 

21 one securt t y- 
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1 6 . The appa ratua in c 1 a i ni 5 wher e i n t he c oi tin . •. e r 

2 system han computer atooutaole instruct J. ooo (925) for, 

3 during said instruction generating: 

4 calculating a number of snares in said one 

5 security to i • traded; 

6 rounding said number to a round lot of shares . 
? as to form a rounded share number; and 

8 incorporating said rounded share number within nhe 

9 cor re spending one instruction. 

1 7. The apparatus in claim 3 wherein the computer 

2 system lias computer aoooutabin instructions U-000) for, 

3 during operation In said canh investment mode: 

4 go net a t ing a list oi possible trades for each 

5 securit - i. n the ; t ; 

6 selecting one of the possible trades that 

7 consumes, amongst all of the possible trades, a largest 

8 amount of the oa&h; 

!1 issuing an instruction, to an electronic trading 

10 network, containing said selected onm trade so as to 

11 execute said on& possible trade; and 

12 removing said selected oroa trade from said list 

13 and repeatinq said selecting, issuing and removing 

14 operations, in seriatim, to generate additional trades 

15 for KJiBCu'tion until said cash decreases below said 

to predefined threshold, 

1 8, The apparatus in claim 2 wherein the share 

2 informs c ion comprises an identifier of each of said 

3 securities in the index and a number of sharer, 

4 currently outstanding for said each security * 
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3, The apparatus in elrrm 2 wherein sria circuitry 
comprises ( nrst and second data sources (10,15) for 
pro v i cling first: and second digital data streams, 
respec t X v :: 1 y , whe r e .i . :;; 

said first data source comprises . satellite 
receive;::, a radio or television receiver, or a 
telephonic or dedicated connection, through a computer 
network,- to a remote server;- and 

said second data source comprises a radio or 
rievision receiver, or a telephonic or aedrcatrd 
connection, through a computer network, to a remote 
server . 

10, The apparatus in claim 9 wherein said first data 
source further comprises a satellite receiver (10), 
connected to a satellite antenna (7), for receivlna 
terrestr iaily broadcast, signals di stributed by 
satellite? and containing said current price 
information, for producing a received signal and 
forming, in response to the received signal, the frrst 
digital data stream containing said price information. 

11, The apparatus in claim 2 wherein the 
capitalization weighted index is the 5 & P 500, 
Financial Times Stock Exchange 100, TOPIX or Russell 
1000 stock index, 

12- The apparatus in claim 2 wherein the function S is; 
given by the Hollowing equation: 
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1 ; .= The apparatus in claim 12 wherein the cojuputer 

2 system has compLiter executable instructions for 

3 selectively operating In either a rebalancing or cash 

4 investment mode, during the rebalancing mode said 

5 variable weights are determined and, in response 

6 thereto, said digital trading instructions ere ; : c ; 

7 so as to dynamically rebalance the perl: folio, end 



during the cash investment mode at least . \ ccrtex 
tending instruction is issued so as to consume ac 
amount of cash then existing in the portfolio that 
exceeds c predefined threshold. 



1 14, The apparatus in claim 13 wherein the rebalancing 

2 mode ic .invoked at periodic intervals and the cash 

3 investment mode is invoked selectively whenever the 

4 cash in the portfolio exceeds the predefined threshold* 

1 . The apparatus in claim 12 wherein the computer 

2 system c computer executable instructions (700, 

3 But, 9001 fcr: 

4 determining, in response to the share Information 

5 and to the current price information for each of the 

6 i-ecurit L<?.s in the index, a normalized current. 

7 capital station weighting for each of catd securities It 

8 the " ccc >; ; 

t determining, in response to said normalized 

10 capitalisation weighting, the variable weighting for 

11 each security in the set; 

: ascertaining a current proportion tor each of said 

it securities in the set, said current proportion being 

14 reflective of a proportion of a total value of the 

ii portfolio attributable to said each security in the 

i t sst i a o d 
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gtM^ratmg, in response* to a predefined 

relet iccicatp between raid variable weighting and said 
current weighting, for eacn corresponding o;ie of the 

securities in the set, a corresponding one of the 
instructions , the corresponding one irist r core .. 
representing an associated trade involving said 
corresponding one security such that a proportion of 
the portfolio cfttti will be he td in said one security, 
after said associated trade is executed, will 
approximate the variable weighting determined for said 

C^fli^S £5 CSi -== sjJl ..aL. .t- ^ "r l=£ 



1 16. The apparatus in claim 15 wherein the computer 

2 system has computer executable instructions i92B) tor, 

3 during said instruction generating; 

4 calculating a number of sharer in said one 

5 security to be traded; 

6 rounding said number to a round lot of shares so 

7 as to form a rounded share number; and 

8 incorporating said rounded share number within the 

«*? W ^ A, «=f jjaJ? W 4 # Wfc **» it I W Vb#* * %5 JL i 1 Ss3> tass JL Ut %=rf (as J=- %,J jh I W 

1 17. The apparatus in claim 13 wherein the computer 

2 system has computer executable Instructions (1000:. for, 

3 during operation la said cash investment mode: 

4 generating a list of possible trades for each 

5 security in the set; 

6 selecting crc of t rc> possible trades that 

7 consuri.es, amongst all of the possible trades, a .largest 

8 amount of the cash; 

y issuing an instruction, to an electronic trading 

10 network, containing said selected one trade so as to 

hi execute said one possible trade; ana 



: 
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12 removinq said selected one trade from said list 

13 arid rspeatinu raid selecting, issuing ard removing 

14 operations, in seriatim, ' generate additional trades 

15 for execution until raid cash decreases below said 

16 predefined threshold = 

1 18. The apparatus in claim 12 wherein the snare 

2 inf urination comprises an identifier of each of said 

3 secuzitis f : ; i n t h e i r f dex and a n urobe r o s . a res 

4 currently outstanding for said each security, 

1 19. The apparatus in claim 12 wherein raid circuitry 

2 comprise;) finsr: and second data sources (10,15) for 

3 providing first and second digital data streams, 

4 re speotively wh e? r e i ri : 

5 ^aid first data source comprises a sateliii;a 
fj receiver, a radio or television receiver, cr a 

7 telephonic or dedicated connection, through a ccmpater 

8 network, to a remote server; and 

1 said second data source comprises a radio or 

10 television receiver, or a telephonic ox dedicated 

11 connection, through a computer network, to a remote 

1 20, The apparatus in claim 19 wherein raid first data 

2 source further comprises a satellite receiver ( .. 0 ; , 

3 connected to a. ratellite antenna (7)/ for receiving 

4 terrestrially broadcast signals distributed by 

5 satellite arcs containing said current price 

6 information, for producing a received signal and 

? f orreing, in response to the received signal, the first 

8 digital data stream containing said price information. 
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21 . The apparatus in claim 12 wherein the 
capitalisation weighted index : h S & P 500 r 



Financial Times Stock Exchange 100 f TOP1X or Russell 

1000 stock index, 

• ■ The apparatus in claim 2 wherein function 5 is 
given by the following equation; 



where: p is a predefined constant* 

21, The apparatus in claim 22 wherein the computer 
system has computer executable instructions for 
selectively operating in eitht r r rebalancing or cash 
investment mode , during the rebalancing mode said 
varJ.^b.e weights are determined and, in response 
thereto, said digital trading instructions are issued 
so as to dynamically rebalance the portfolio,- and 
during the cash, investment mode at least one other 
trading instruction is issued so as to consume an 
amount of cash then existing in the portfolio that 
exceeds a predefined threshold. 

2A < The apparatus in claim 23 wherein the rebalancing 

mode is invoked at periodic intervals and the cash 
investment mode is invoked selectively whenever the 
cash in the portfolio exceeds the predefined threshold, 

2b, The apparatus in' claim 22 wherein the computer 
system has computer executable instructions (700, 
800, 900) for: 
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det eoiiiriinq f in response to the ahare Information 
and to the current price info mat ion for ^ach of tha 
securities in the index,- a normal ;lEed current 
capitalization weighting for ercc of said securities in 
the index ; 

drrrermi-vlnu, in response : said normalized 
capj.taIiiat.i-on weighting, the variable weighting for 
each security- in the retr? 

ascertaining a current proportion far each of said 
securih-fip: :n the sst, i^aici current proportion being 
ruflechve of a proportion of a total value of the. 
portfolio attributable to said, each security . the 
set; and 

generating, in response to a predefined 
relstri or-shlp between sale variable weighting red said 
current wtriyrrL trig , for each corresponding one of the 
securities in Lhe ; ; , a cor responding one cf the 
instruct ic c c , t he correspond i n g on « inst r u c t i a n 
represent ? eg an associated trade involving said 
corresponding one security such that a proportion of 
the portfolio that will be held in said one security, 
after said associated trade is executed, will 
approximate the variable weighting determined for said 
one security . 

2 6. The apparatus in claim 25 wherein the computer 
system has computer executable instructions 1925) for, 
during said instruction generating : 

calculating a number cf shares in said one 
security to he traded; 

rounding said number to a round lot of shares so 
as to- form a rounded share number; and 

incorporating said rounded chare number within the 
corresponding one instruction . 
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1 2'?. The apparatus in claim 23 wherein the computer 

2 ayscsff. has computer executable instructions (1000) for, 

3 during ope 37 a tier- xn said cash Investment mode: 

4 generating a List of possible trades for each 

5 security in the set; 

6 ■ i . ; - one of the possible trades that 

? consumes, amonost all of the possible trades, a icrqest 

8 amount of:, the cash; 

9 issuing an instruction, to an electronic tradinq 
ID network, containing said selected one trade so aa : 

11 exec.Tt.ite said one pessibie trad?;; ant 

12 removing saici solected one trade frcn said list 
11 and repeating said selecting, issuing and r^mc^ina 

14 operations, in seriatim, to generate additional trades 

15 for execution until said cash decreases below said 

16 predefined threshold. 

1 28. The apparatus in claim 22 wherein the share 

2 information comprises an identifier of each of said 

3 securities in the incieK and a number of shares 

4 currently cuts tan ding for said each security* 

1 29, The apparatus in cJ aim 22 wherein said circuitry 

2 comprises first and second data sources i 10, l:\i for 

3 providing first and second digital data, streams, 

4 respectively, wh-arein; 

5 said first data source comprises a satellite 

6 receiver, a radio or television receiver, or a 

7 telephonic or dedicated connection, through a computer 

8 network, to a remote server; and 

9 said second data source comprises a radio or 
10 television receiver;, or t telephonic cr dedicated 
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1 1 connection, through a computer network, co a remote 

12 server, 

1 30. The apparatus in cla/un 23 wKfirdin ;na:td. first data 

2 s • u r c furt h er r ornp I r e s a a a t e .1. lite receiver (ID : , 

3 connected to . satellite antenna {7 } , for receivinu 

4 terrestrially broadcast:, signals distributed by 

5 . . .. ; •=• •■ and containing said currenr price 

6 information, for producing a received signal and 

? forming, in response i: c the received signal, the first 

8 digital hair;, stream containing said price information, 

1 31, The apparatus in claim 21 wherein the 

2 capitalisation weighted index is the 3 & P 500, 

3 Financial Times Stock Exchange 100, TQPlh or hub -ell 

4 .1000 stock index and p has a value of ,76. 

1 32. Thr apparatus in cjrim 1 wherein the computer 

2 system has computer executable instructions for 

3 selective ly operating in either a rebalancing or cash 

4 investment mode, during t he rebalancing mode said 

5 rarrahie waxghts are determined rrr in response 

6 trerelcr- s^id digital trading instructions are issued 

7 so as to dynamically rebalance the portfolio, and 

8 during the cash investment mods at least one other 
r trading instruction is issued so as to consume an 

10 amount of cash then existing in trie portfolio that 

11 exceeds a predefined threshold. 

1 33, The apparatus in claim 32 wherein the rebalancing 

2 mode is invoked at periodic intervals and the cash. 

3 investment mode is invoked selectively whenever the 

4 earn in the portfolio exceeds the predefined threshold, 
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34, The apparatus in claim 1 wherein H computer 
system has rontput^r executable rnst i: octioris (700, 

BOO , BOO) for i 

determining, in response to the share rntormarron 
J -° - current price information for each of the 
securities in the index, a nonoa] :ugg current 
c-pi tali sat xon weighting for each of rr:Ld securities in 
the .:.ndex; 

determining, in response to said normalised 
capitalization weighting, the variable weightinq for 

each security in the set; 

ascertaining a current proportion for each of said 
securities in the set, said current proportion balnq 
reflective of r proportion of a r.:ci:al vaiur of the 
portfolio attributable to said each security in the 
set; ant 

generating ( in response to : predefined 
relationship between aaia var labia welgriting and said 
current we -j. anting f for each corresponding one of the 
securities m the set, a corresponding one of the 
instructions, the corresponding one instructror 
representing an associated trade involving said 
corresponding one security such that a proportion of 
tne portfolio that will be held in said one security, 
after said associated, trade is eieattd, will 
approximate the variable weighting determined for said 
ore security . 

35. The apparatus in claim 34 wherein the computer 
system has computer executable instructions (9251 frrr 
during said instruction generating; 

calculating a number of shares in said one 
security to be traded; 
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6 rounding said number to a round lot of shares so 

7 as to form a rounded share number; and 

6 incorporating saio. rounded share number within the 

9 corresponding one instruction. 

1 36, The apparatus in claim 1 wherein the computer 

2 system has computer executable instructions {10005 for: 

3 generating a list ot possible trader for ■ - 

4 security i the set; 

5 selecting one of the possible trades chat 

6 consumes, amongst ail of the possible trades, a largest 
1 amount of the cash; 

8 issuing an instruction, to an electronic trading 

9 network, containing said selected one trade to as to 

10 execute said one possible tiade; and 

11 removing said selected one trade from said list 
1? and repeating said selecting, issuing and removing 

13 operatioas- r in seriatim, to generate additional traces 

14 for execution until said cash decreases btiow said 

15 prede fined threshold . 

1 J7. The apparatus in claim 1 wherein the share 

2 information comprises an identifier of each of said 

3 securities in the index and a. number ot shares 

4 currently outstanding tor said each security, 

1 3£. The apparatus in claim 1 wherein said circuitry 

2 comprises first and second data sources (10,15} for 

3 providing first and second digital data streams* 

4 respective tot wherein : 

5 a a id first dat^ source comprises a satellite 

6 receiver, a radio or television receiver , or a 

7 telephonic or dedicated connection, through a computer 

8 network, to a zeoote server; and 
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9 said second data source comprises a radio or 

10 television receiver, or a telephonic or dedicated 

11 connection, through a computer network, to a remote 

12 server, 

1 19, The apparatus in claim 18 wherein said fii«i: data 

2 source further comprises a satellite receiver (10) f 

3 connected to a satellite antenna (7), 'or receiving 

4 terrestrially broadcast signals distribiired by 

5 satellite and containing said current price 

6 Lnformation r for producing a received signal and 

7 forming, rn response to the received signal, the f;cst 

8 digital data stream containing said price reformation, 

1 40, The apparatus in claim 1 wherein the 

2 capcrc ligation weighted : ndex is thr B & P SCO, 

3 Financial Times Stock Exchange 100, TOPIC or Russell 

4 1000 stock index * 

1 41, A method for managing a portfolio having a set of 

2 financial frruritifc, vherein arid set comprises a 

3 ; . .:.r. 1 : •: ./ of saici securities contained as inaifttoers 

4 within a predcterrrtined capitalization weighted index, 

5 said method compel sing the steps of : 

6 providing, in response to signals containing data 

7 having current price information on each of: said 

8 securities and on constituent securities currently 

9 contained within said index, digital data containinq 

10 the price information and containing share information 

11 tor each of the constituent securities that currently 

12 forms the .index; and 

13- in a computer system, responsive to said dlqital 
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15 daterniinrrri a carditis weight: inc - for each of 

1 the .securities in tne set ar a rrrrr^orist ant function of 
17 current: capi t a Li zat ion weights associated rr : the 

IS index ^ so as ■ : define a . •. of variable Heights; and 

19 issuing, in response to che met of variable 

20 weights, digital trading instruct iocs each that current 

2 1 assets held in the portfolio are to be distributed 

77 amongst the secur it:: j. ts in the sec in proportion to and 

23 as refined by the variable- ^eights so as to dynamically 

2A rebalance the port f ol lo , aach of sard instructions 

. representing a desirec: trade in a corresponding one of 

£6 the securities in the set thereby acilinirig a plurality 

2 7 of trader to be executed. 



1 

3 
4 



42, Tne ire t hod in claim 41 wherein said each of the 
variable weights, v (for i = l f 2 t . . . r ) r is aircr by 
t h c 1 o i i c w i v e q u :ion: 



f 



? wherein: Wi , Vl : , f , , = , W fl are the current capitalization 

8 weights for securities in the set; 

9 /:t arid D } are partial derivative operators vitn 

10 respect to i— and onas of the "current 

11 capita 11 sati on weights ; 

it S is a twice continuous ly dif f erentiable 

13 function; and 

14 n is a nuinber of securities in the set * 



2 



43, The method in claim 47. further comprising the 
steps, in the computer system, of selectively operating 
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3 In either a rebalancing or oatitx r- vestment mode, 

4 wherein 

5 during the rebalancing made:; 

6 determining said variable weights and, 

7 issuing, in response to said variable 

6 weights, said digital trading instructions so as to 

9 dynamically rebalance the portfolio, and 

1 0 d n r i n t h b CA&'n I n \ e s t me n t ib ode : 

11 issuing at least one other .trading 

'2 instruction so as to consume an amount of cash then 

13 existing In the portfolio that exceeds a predefined 

14 threshold, 

1 4 4 « The method in claim 43 further comprising the 

2 steps, In the computer system, of: 

3 Invoking the rebalancing mode at periodic 

4 intervals;; and 

5 invo king the cash investment mode selectively 

6 whenever the cash In the portfolio exceeds the 
? predefined threshold. 

1 4b. The method in c.1 -rim 42 further comprising the 

2 steps, In the computer systerit of: 

3 determining, In response to the share in forma ti on 

4 ant r;o the current price information for each of the 

5 securities in the index, a normalised current 

§ capitalization weighting for each of said securities In 

7 the index; 

6 determining, in response to said normalized 

• capitalisation weighting, the variable weight inq for 

10 each security In the set; 

11 ascertaining a current proportion for each of said 
11 securities in the set,, said current proportion beina 

13 reflective; of a proportion of a total value of the 
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14 portfolio attrioutoble to said each security in the 

lb set; and 

16 generatinqt in response tu a predefined 

17 relationship between said variable weighting and said 
1H currant weighting, for each oc rrespcnding one of the 

19 securities in the set, a corresponding one of tna 

20 instructions, the corresponding one : n struct ion 
. representing an associated trade involving said 

22 . • . \ tacuri.ty such that a proportion of 

2 2 trie portfolio that will be held in said one security. 

2 4 after said associated trade is executed, will 

2 5- approximate the variable weighting determinec for said 

2 6 one security, 

1 46, The method : ; claim 45 further comprising r -he 

2 steps, in th£ computer system during said instruct ion 

3 generating step and during said rebalancing mode, of; 

4 calculating a number of shares in said one 

5 security to be traded; 

6 rounding said number to a round lot of shares so 

7 as to form a rounded share number,' and 

8 incorporating said rounded share number within the 

9 correspond x ng one instruction* 

1 47, The met hoc in claim 43 further comprising the 

2 steps, in the computer system during said cash 

3 investment mode, of; 

4 gen&rst Lr-g a list of possible trades for each 

5 security m the set; 

6 selecting one of the possible trades that 

7 consumes, amongst all of the possible trades, a largest 

6 amount of the eaarw 
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9 Issuing an instruction, tc a.n electronic trading 

10 netvork, containing said selected one trade so as to 

: execute said ore possible trade ; and 

12 removing said selected one trade from said list 

12 and repeating said selecting, issuing ano removing 

14 operations, in seriatim, to generate additional trades 

15 for eKScutxgn until ?iaid casn decreases fcelow said 
■1 1 pr eder i a threshold . 

1 ; > The method in claim 42 wherein the share 

2 information comprises an identifier of earn of said 

3 securities in the index and a number of sharers 

4 currently outstanding for :-.<.:.. ■ each security, 

1 49, The method in claim 42 therein the capitalization 

2 weighted index is the SAP too, Financial TimeB ttrck 

3 Exchange IGCt TOrlr or Kusrel.1 100C; stock index, 

1 tu, The method in claim 42 wherein the function S is 

2 given by the following equation; 
3 

i = I 

1 hi . The method in claim 50 further comprising the 

2 steps, in the computer system, of selectively operating 

3 in either a rebalancing or cash investment mode, 

4 wherein 

5 during the rebalancing mode : 

6 determining said variable weights and, 

7 .issuing, in response to said variable 

8 weights, saxd digital trading instructions so pat- to 

9 dynami rally rebalance the portfolio, ant: 
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10 during the aush investment mode: 

IX is suing a v. least onn other trading 

12 instruction . as . consume an amount of cash then 

13 existing in the portfolio- that exceeas a predefined 

14 threshold, 

1 52, The method in claim 51 furtnar comprising the 

2 steps, in the computer system, of ^ 

3 invoking the rebalancing ./-v.- ar. pancdic 

4 intervals; and 

5 invoking the cash investment mode selectively 

6 whenevfir the cash in the portfolio exceeds the 

7 predefined threshold, 

1 53, The method in claim 50 farther comprising the 

2 steps, in the computer system of r 

3 determining, in response no the share in f conation 

4 :\ to the current price information for each of the 

5 secutitiart iri the index, a normalized current 

6 capItaliiatiDfi weighting for each cf naid securities in 

7 the index ; 

8 determining^ in response to said normalized 

. capitalization weighting,. the variable weighting for. 

10 each security in the set; 

11 ascertaining a current proportion for each cf said 
IP securities in the set, said current proportion being 

13 reflective of a proportion of a total value of the 

14 portfolio attributable to said each security in the 

15 set; and 

16 generating, in response to a predefined 

l n relationship between said variable weighting and said 

IB currant weighting, for each corresponding one of the 

19 securities in the set f a corresponding one of thn 

20 instructions, the corresponding one instruction 
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21 representing an associated trade irwolvinq said 

22 corresponding one security such the.r a proportion : 
- 3 the portfolio that will be held in rata one security, 
• : after said associated trade is executed, will 

1:5 approximate the variable lighting dftreimined tor said 

: one security. 

1 • r method in claim 53 further comprising the 

2 steps, in the computer system during said instruction 

3 generating step and during said rebalancing mode, of: 

4 calculating a number of shares in said one 

5 security to be traded; 

6 rounding said number to a round lot of shares so 

7 as to form a rounded aha re number; and 

8 incorporating raid rounded share number within the 
3 corresponding ono instruct.! on. 

1 55, The method in claim 51 further comprising the 

2 steps, in the computer system during said cash 

3 investment mode, of ■: 

4 generating a irst of possible traces for each 

5 security in the set; 

6 scdecting one of the possible trades that 

1 consumes, amongst ail of the possible trades, a largest 

8 amount or the cash? 

& issuing an instruction, to an electronic trading 

10 network, containing raid selected one trade so as to 

XI execute said one possible trade; and 

12 removing said selected one trade from said list 

13 and repeating said selecting, issuing and removing 

14 operations, in seriatim, to generate additional trades 

15 for execution until said cash decreases below sard 
1 £ pre cie f i n ad t h re 3 told . 
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56. The method in cla.im . wherein the sh^re 
information comprises an identifier of eacn ; said 
securities in the index and a number of shares 
currently outstanding for said each security, 

57 . The method in alarm 50 wherein rhe capitalisation 
weighted index is trm S i P 500, Financial Tinier Stock 
Exchange 130, TCPIX or F.usseLl 1G00 .stock index. 

58. The method in claim 42 therein function S is given 
by the following equation: 



whs re: p is a predefined constant, 
59. The method in claim 56 further 

steps, in the computer svsten, of selectively operating 
in either a rebalancing or cash investment mode, 
wherei u 

during the rebalancing roodai 

determining said variable weights and, 
issuing, in response to said variable 
weights, said digital trading instructions so as to 
dynamically rebalance the portfolio, and 
during the cash r investment mode: 

issuing at least one other trading 
instruction so as to consume an amount of cash than 
existing in the portfolio that exceeds a predefined 
threshold* 
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1 60. The method in claim 56 further comprising the 

2 steps , in the computer system, of : 

3 invoking the rebalancing mode at periodic 

4 intervals; and 

5 invoking the cash investment mode selectively 

6 whenever the cash xn the portfolio exceeds the 
? predefined threanold, 

1 SI. The method in claim 58 further composing the 

2 steps, in the computer system of: 

3 determining, /in response to the share information 

4 and to the current price information for each of the 

5 securities in the index, a normalized current 

6 capitalization weighting lor. each of sj&id securities in 

7 t n.e index; 

6 determining, in response to said aorraalized 

9 capitalisation weighting, the -variable weight ino for 

10 eac.u security in the set; 

J J ascertaining a currant proportion for each of said 

12 securities in the set, said current proportion being 

13 reflective of a proportion of a t.otai value; of the 

11 portfolio attributable to said each security in the 
. set; and 

16 generating, in response to a predefined 

1? relationship Detween said variable weighting and said 

18 current weighting, for each corresponding one of the 

J 9 securities in the set, a corresponding one of the 

10 instructions^ the corresponding one instruction 

21 representing an associated trade invoicing said 

22 corresponding one security such that a proportion of 
-2 3 t. he portfolio that will be held in said one security, 
24 after said associated trade is executed, will 

2 3 approximate the variable weighting determined for said 

2 6 one security. 
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1 62. The method, in claim 61 further comprising the 

2 steps, in the computer system during said instruct. ion 

3 generatinq step and during said rebalancing rnode ? of: 

4 calcuiatina a niBibei: of shares in said one 

5 security . be traded; 

6 round ir.\q said number to a round lot of shares so 

7 as to form a rounded share number; and 

8 incorporating said rounded share number within the 

9 corresponding ono instruction, 

1 63, Th*v method in claim SB further comprising the 

2 Hcepj, in the computer system during said cash 

3 i nves rment mode, of: 

4 generating a 1:1 of possible trades for each 

5 security ir- the seu 

u selecting one of the possible cranes that 

7 consumes/ amongst all of the possible trades, a largest 

8 amount of the cash; 

S issuing an instruction, to an electronic trading 

10 network, containing said selected ona trade so as to 

11 execute said one possible trade i and 

12 removing said selected one trade from said Xrsl 

13 and repeating said selecting, issuing aad removing 

14 operations, in seriatim, to generate additional trades 

15 for execution until said cash decreases below said 

16 predefined threshold. 

1 64, The method in claim 38 wherein the share 

2 information comprises an identifier of each of said 

3 securities in the index and a number of shares 

4 currently outstanding for said each security. 
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65. The method ,r, claim EC: wherein the capitalizat. i r 
weighted indaic is the S & P SCO,. Financial Times Stock 
Exchange i.n 0f TOPIX or Russell 1000 stock indices and p 



has a va iutt of \ \ 



66. Th.e method in claim 41 further comprising the 

Bcmys t in the computer system, , selectively opera 
* n either a rebalancing or cash investment mode, 
wherein 

during the rebalancing mode: 

determining said variable weights and, 
issuing, in response to said variable 
weights, said digital trading instructions so as to 
dynamically rebalance cha portfolio, and 
during the cash investment mode? 

issuing at least one other trading 
instruction so as to consume an amount of cash then 
exisxina in the portfolio that exceeds a predefined 
threshold . 



67. The method in claim 66 further comprising the 
steps, in the computer system, of: 

invoicing the rebalancing mode at periodic 
interva Is ; and 

invoking the cash investment mode selectively 
whenever the cash in the portfolio exceeds the 
predefined threshold, 

: - The method in claim 41 further comprising the 
steps, in the computer system of; 

determining, xn response to the Bhare i.nformati 
ana to the current price information for each of the 
securities in the index, a normalized current 
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6 capita "Lxsation weighting for each of said securities in 

7 the index; 

6 deterniiiinc, ; r renponae tc aaid normalized 

4 cap vt:a.iii:atic>A weighting ; the variable weighting for 

1 0 each se u • 1 t y ... n the set; 

11 ascertainiug a currant proportion for each . said 

12 sftciirit-es in the set, said currant proportion being 
j 1 i: e f 1 r • t i . e of ■ p ropo r t i o n of , t o t a I v a i u e cf the 
14 portfolio attribur,afcie to ... .. each security in the 
IE sot; and 

It gene tat iter it; response to a predefined 

11 relationship tetwoen said variable weighting and said 

18 current weighting, for each corresponding one of the 

19 securities in the set, a corresponding one of the 

20 instructions, the corresponding one instruction 

21 representing an associated trade involving said 

2 2 corresponding one security such that a proportion of 

2 3 the portfolio that will oe held in said one security, 

24 rtier said associated trade As exscu'ced, will 

2 5 approximate the variable weighting determined for said 

2b one security, 

1 69. The method in claim 68 further comprising the 

2 stapo, :ui the computer system during said instruction 

3 generating st§p of: 

4 calculating a number of shares in raid one 

5 security to oe traded; 

6 rounding said number to a round lot of shares so 
? as to form a rounded share number; and 

8 incorporating said rounded share number within the 

3 corresponding one instruction. 
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70, The HHuiod in claim 66 further comprising the 
steps, in t:he computer system during said cash 
investment mode, off 

generating a list of possible trades for each 
s e c u r i t y : n t he set; 

selecting one of the possible trades that 
consumes, amongst; ail or the possible trades, a iargesi 
amount: of tne r :, , 1 : 

issuing an instruction, to an electronic cradinc, 
network, containing said selected one trade so as to 
execute said one possible trade; and 

reeving said selected one trade from said, list 
and repeating said selecting, issuing and removing 
operations, in seriatim, to generate additional trades 
far execution until sard cast decreases below said 
predefined threshold. 



11 - method in claim 41 v/herein rhe share 
information comprises an identifier of each of said 
securities in the index and a number of shares 
currently outstanding for said each security. 

72, The method in claim 41 wherein the cap! taiiration 
weighted index is the '•; ; 1 SCO, Financial Times Stock 
Exchange 100, TOP1X or Eccseli 1000 stock index. 
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PARAMETER DEFINITIONS: 



51 C 



GLOBAL PARAMETERS: 

MINIMUM TRADE PROPORTION 

5P = MINIMUM BUY PRICE 

C = CASH MAINTENANCE PROPORTION 

C = CASH INVESTMENT TRIGGER PROPORTION 
. . f 1, REBALANCING MODE 
«**~\0, CASH INVESTMENT MODE 

B = GLOBAL STOCK TRADING BAND 
F= DIVERSHY EXPONENT 



520 



VARIABLES 



IIAMN6 TO AN ACCOUNT: 

X = PORTFOLIO CASH 

F = P0RTF0U0 VALUE 

X = PORTFOLIO TRADE ROUNDING CENTER 

D ~ EXCESS PORTFOLIO CASH 



"1 
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VARIABLES PERTAINING TO A SECURITY: 



Pi r SECURITY PIKE 



~ I SHARES OUTSTANDING, 



IF SECURITY IS MOT IN SfcP 500 

OTHERWISE 
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fvAraMi ; vV^wrvV f - ^in- 1, irMlH 'msgounFT 

! = TARGET PROPORTION 

I «i = TEMPORARY PROPORTION 

pi CURRENT PROPORTION 
$i = SHARES HELD 
ft = TRADING BAND 

1, SECURITY IS POSTED 

0, OTHERWISE 

1, SECURITY HAS A TRADE PENDING 

0, OTHERWISE 

1, SECURITY IS PROSCRIBED 
0, OTHERWISE 

&i = REMAINDER TRADE AMOUNT 

t.i - SHARES TO BE TRADED 
Vi - TRADING TYPE INDICATOR 
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mm PORTFOLIO MANAGEMENT ^fiiter 

PROGRAM "T . 605 

mn . , .. . .... .. ... ... • .U ...... ... • • • - • - • ■ • • 

! determine whether following tw trading flags are set: \ 

l rebalancing, or i 
2, cash investment: _ i m accordw. _j 

mimmim^ „ , r m 1 



["'iEli srSTCM DATES AND TRADING PARAMETERS. PARAMETERS ARE ! 

j {CURRENT VALUES ARE PROVIDED IN PARENTHESIS): 

L ASSUMED TRADING COST {$ 0.15/SHARE) 

I, URGE PRICE CHANCE THRESHOLD IN PERCENT (!§%] 

3. LARGE SHARE CHANGE THRESHOLD IN PERCENT (20%) 

4. MMUM TRACE SEE 1 PERCENT ON CURRENT HOLDINGS, 
DESIGNATED AS W. ((LGtX) 

5. MINIMUM BUYING PRICE, DESIGNATED AS 'P. ($0.01) 
8, MAINTENANCE CASH PROPORTION, DESIGNATED AS C. (C.02%) 

7. CASH INVESTMENT TRIGGER PROPORTION, DESIGNATED AS J . (0.2%) 

8. STOCK TRADING BAND, DESIGNATED AS 0, (5%) 

9. EXPONENT RELATING DYNAMIC AND SI.P 500 PROPORTIONS, 
DESIGNATED AS J 5 ! (0.76) 



r 620 



RFAO PRICE LIST. READ SftP 500 CUSffS, TICKER SYMBOLS, SECURITY NAMES, 
PRICES * -SHARES^. AND CHANGES FROM PREVIOUS CLOSING PRICES. ENSURE 
THAT DATA FILE IS fli ASCENDING COSIP ORDER. ENSURE THAT AIL PRICES ARE 
POSITIVE, SET THE LARGE PIKE CHANGE INDICATOR IF WE PERCENTAGE CHANGE 
1 PICE FROM THE PREVIOUS CLOSE EXCEEDS THE LARGE PRICE CHANGE 
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